DOCUMENT. RESUME

. f .. '

ED 105 068 CE 001 483

TITLE Tne Coordination of Program Planning and Evaluation
Systems for Occupational .Education, Volume 2: A
Targeting System for Occupational: EdQucation.

INSTITUTION Riverside Research Inst., New York, N.Y.

SPONS AGENCY - New York State Education Dept., Albany.

REPORT NO F/142-5-00 .

PUB DATE Mar 72

NOTL . 120p.; For related documents, see CE 003 376-380

-

EDRS 'PRICE MF-$0.76 HC-$5.70 PLUS POSTAGE
DESCRIPTORS Educational Needs; Evaluation Methods; Information
. , "Sources; *Informaticn Systems; *Manpower Needs;
Population -Trends; Program Coordination;. *Program
Evaiuation; Program Improvement' *Program Planrning;
- Social Mobility;- *Vocational Education

IDENTIFIERS Reporting Evaluation System Occupational Education;
RESOE; *Targeting Systems ’ )

ABSTRACT i

v

The sécond volume of the final report deals with the

targeting systewn--one of a hierarchy of systems required to support
the effective delivery of superior occupational education. It
determines that program objectives match.student training ain
occupations, that the best choice of occupations in which to train
students has been made, and that the number and variety of prograas
in various regions fit those regions® needs. The elements of a -
targeting system for occupational education are: a body of
-information from which job market conditions and the effectiveness of

occupational education can be determined,

together with the processes

required to utilize this information and make decisions. Topics -
covered in the report are: design considerations for a regional -

targeting system .(informationh elements and design concepts,

3

identifying service regions, assessing present and future regional

‘manpower requirements, measuring system effectiveness, measuring the
effects of population mobility), a proposed regional targeting systen
(design approach, an overview, information sources and software
requirements, targeting system information outputs, using information

" outputs for first-level targeting decisions, further system design

tasks), and other applications of the targeting system. A discussion
of existing methods of assessing present and future regional manpower
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reguirements is appended.
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I. Introduction

i‘ Durin?‘the 1971 fiscal year, instrnction leading to:the
~ acquisition or improvement of occupationa} skills will.be
delivered to-some 600,000 resioents of New York étate‘by over
20, 000$teachers through almost 3,000'programs at a cost
approachlng $300 mllllon. By 1975, vocational education
enrollment and costs are exoected to increase“ by 40% from 197l
levels, and approx1mately S,.OO additional teachers will be

nay

requlred. The magnltude of the resources allocated to occupa-
P s

.....

. effort, testify to the value which ourq<sc1ety places on such
) training. ‘_x ) ,
In the last analysis, the success of occupational ednra-
\t&on must be measureduby the‘ability of its graduates.to secure
and\hold jobs in the occupational areas for which the& were
‘trained. To achieve success in these terms, the State Education
Department must have the capability:
* to characterize the present job market both regionally
and state-wide, and-to forecast changes'in job maerket
. —
conditions;
. to design occupatronal education programs keyed to the
present and future requirements of industry, and to

identify ‘the regions of the State in which these pro

grams should be offered; and

F/142~5-00 - - -1 -




toimeasure the efﬁfbﬁiveness of occupatioral pregrams :

/. . ~

from the employment experiences of occupational educa-

tion graduates, and to modify the objectives and siting
- . . <
y of these programs to enhance their effectiveness.

bl

These capabilities--a body of irforration from wﬁich

job market conditions and the effectiveness of occupational .-

education can be determined, together with the procésse
. . . ¢ . - , "
. b NP . N . .
> equired to utilize this information to make decisionS-- .

constitut® the elements of a targeting system for occupational

- +

education.

3

A tatrgeting system is one of an ﬁierarch¥ of systems
: ‘ <7\
required to support the effective delivery. of superior occh -

tignai education. to the residents of New York State. The
backgrouna and particﬁlar ;killé required to pursue diffea@nt
’ocbupations successfully must be correctly identified aﬁd
incorporated into the objecfivgs of educational programs. The
educational programs themselves must be effectibe in enabling
students to acquire the background and skills needed for their
chosen occupation. In aédition, the program elements_and
iﬁstrudtional formats aﬁd methodologies "used in occupational,
education cdéurses must be selected to optimize student perform-
ance while keeping costs within budggted limits. At all
eéhelons, perforhance data must be generated to enable manage-

ment to determine whether or not objectives are being met and

to facilitate appropriate corrective action if necessary.
+

©
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Thus, a monitoring system is required to manage program
delivery and to insure that program content is consistent with

program objectives. A reporting and evaluation system is

LS

rmeeded to verify  that program objectives are Being met and_that
the best choice of alternative programs incorporating the same
objectives has been made. Finally, a targeting system is
required to)establish that program objectives are well matched
to the occupations or occupational Slusters for which students
are being t;ained, that the best choice of occupaﬁions in .
which to train students has been made, and that the .number and
variety of programs offered in different regions of the State .
are apprOpfiate to those regions' needs. . f"
Riverside Research Instipute‘has investigated var%ous
aspects of all three of these interrelated systems‘for the
New York State Educatioﬁ Deparcment under c¢ontract number
C-50484. This volume of the final report deals with the
Targeting System, and presents a design proposal for a new
regignal targeting system for occupational education in New
York State. Reports of Riversiéé's work on a reporting and

evaluation system and on a monitoring system for occupational

education can be found elsewhere.*

* The Coordination of Program Planning and Evaluation Systems
for Occupational Education. VYolume I: A Reporting and
Evaluation System for Occupational Education. #Volume III:

A Monitoring System for Occupational Education.

F/142-5-
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In developing the Targeting System design discussed in
the remainder of thig’report, e.;phasis has been placed on,

targeting offerings in cccupational education to present and
. <

projected job market condi ns rather than on targeting these

offerings to variouSs groups within the population (e.g., the‘//
disadvantaged, the unem .yea,sthefﬁa@gégggped, or students l
at various educational levels). These ‘two aspects of targeting

.can be viewed as sequential: success in bringing sustained -
4 . :
employment to groups sueh as the disadvantaged or the unem-

ployed through occupation education is contingent upon the.., -
demonstrated effectivenes$ of occupational education in pro-
viding training which is matched to job market conditions and

which enabies its graduates to secure and hold good jobs. Once

developed, however, the Targeting System proposed here could

~ .

be extended (additional information elements would be required)
'to enhance ‘the ;ﬁpact'of occupational education on particular
population groups in need of it§ services.

A vafiéty of problems pave arisen in connect%pn with the

targeting of offerings in occdpatibnal education. In Section

II of this repoft, tHese problems are examined and design

considerations for a regional targeting system are discussga?' )

In Section III, the new regional Targeting System is proposed.

The design is not fully executed, but the information sources

and outputs of the system are described in detail, and examplés

are given showing how the information outpuﬁs might be used in
' e 4

w
10 | -

F/142-5-00
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raking taggeting decisions."Ap'important element of this
targeting system is a new data basé, to be maintained .by the
- New York State Depafﬁment of Taxation and Fiﬁance.”'Thlﬁ data - -
. base promises‘to yieid accurate and trustQSfthy dssessments .

> of Current job market opportunities, to.facilitate riore

.
- -

accurate projections of éuturefhanpower requirements,.andfgd

allow meaningful‘measures of Systém éffeétiyeness ;nd mbbility' .

to be made. ' | ’ ‘ e |
Section IV briefly discusses othér app}fcations of the

, Targeting System. An apbéndix to the report contains a sum-

rd
mary of the results of an extensive review of existing methods_

of estimating current and future regional-manpower requirements.

‘ ?




!
II. Design Considerations for a

‘ ™ Regional Targeting System

A .

A. Preface. Ipfo&mation Elements and Design Concepts
—

An impressiOe amount of information about the character-

istics of the population and the economy in different regions
of the State must)bé assembled if regional otferings in

occupational education are to be target%d effectively. The

1]

members of the_work force must be identified, located within
different regions of the State, and their occupations deter-

mined. The dlstrlbutlon of occupations and. the utilization

S —e

- ' of’ théae occupations by employers '‘within each region ﬁust be
H .
established. The employment history of graduates of occupa-

. L
tional programs--where they go, and what kind of jobs they

get--must be compiled. " The effects of impending changes in
* regional economic conditions must be assessed. All of this

.
e

information must be as accurate as possible and accessible at

»

¢ feasonabie cest. Finally, appropriate, techniques must be
idgntified-or created so that present and future éééionala

. manpower requirements, systém effectiveness measures, mobility
indicés, and. other important qugﬁiixies Which'affecﬁ targe&ing

decisions can be '‘calculated from this body of information.

' The nature of "the targeting decisions which have to be

made should determine the’nﬁﬁhQESSE, and the specifications

Jfor, the gquantities which must bé calculated from the data

e

“ base. The number and variety of decisions is staggeriny.

v

F/142:5-00 , -6 -
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However,‘as the discussion in Section III E will show, even

the simplest decisicns cannot be made on the basis of manpower
5 o

es;imates or effectiveness measures.or mobility indices alone.
Appropriate quantities must be combined systematically in ogger'

. to reduce uncertainty about the consequences of targeting

i

décistons. - .
In order to guide the identification ar fisition.of

information outpris which occupational educatioh targeting

decisions require, three irn*~errelated levels in th2 cargeting

-
' #

. 0 ‘ [ . . . :
decision structure have been identified.

g -

First level of the decis’nn structure. ‘This level

encompasses decisions related to specific occupational programs

vffered in a particular region, and includes cénsideration of _

the effects which programs offered in one region may have on

- >

the méngower si{uation in contiguous rxégions. Examéles of
decisions on this'leQel are decisions to expand or,disconéinue
specifisfp;ograms within a region in the light of regional
manpower needs, decisions to upgrade programs-ﬁhich have‘not
been compietely effective in providing the oécupguional:skills
for whi&h & regional néed exists, and decisionsQﬁo ;ntrodﬁce
new prégrams into the region,

‘ The effects of regional programs on the fmanpower situation
in contiguous regiohs may be impoftant if program graduates

from one ragion are finding training-related employment in -~

contiguous regions.” Decisions to discontinue such programs, *

F/142-5-00 -7-




even if the regidn in which the programs are offered has small

need of the graduates, may be inappropriate béecause of the

b

 education-induced ﬁobility of the programs' graduates.

Second level of the decision structure. Decisions in-

volving thé mix, or number and variety of programs offered
within a particular ré&gion are character;stic of this level.
Again, the effects of programs on the manpowér situation in
contiguous regions are considered. Decisidis at this level
involve regional budgetary constraints which ﬁay limit the
numper of programs which can be offered, considerations of the

)
reiative importance of different occupations to the regional

«
economy, and trade-offs among programs p.oviding training
primarily for different occupational clusters.

An example of a second ,level decision i; whether or not
to introduce a new program in, say, animal care if graduates
of other programs, not designed to provide training ir animal

husbandry, are being employed to fill Bob openings for aninail

£
~

cacre specialists. Note that second-level decisions may‘act

to rodify first-level decisions. In the above example,
budgetary restrictions may preclude the introduction of a

new animal care program even though a first-level decision to
install such a program has been made based on regional man-
power needs, and even though the programs curréntly providing
g?aduates'to work as animal care spécialists argznot providing

all the entry-level skills required for the animal care £i€14.

F/142-5-00




Third level of the decision structure. Decisions at this

level'involve State-wide manpower needs, State growth objectives
and State budgetary constraints. Decisions at this level may

act to modify both first- and second-level decisions.

Careful consideration of the nature of the first- and

second-level decisions which must be made to target occupa-

~ . . . .
N\, tional education programs has led to the view that sound

-

/
~d / . .
(rather than regionalized federal and state data), and has

produced new conceptions of effectiveness and mobility which
are consistent with the requirements imposed by targeting

decisions. Tnese design considerations are discussed in the
remainder of this SectiOQ{*thether with a review and evalua-
tion of existing techniques and sources of data for assessing

[

i regional manpower assessment requires regional information
-4
. regional manpower requirements, for measuring the effectiveness

of occupational education and for determining population

mobility patterns.
43
¥
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B. Identifying Occupational Education Service Regions.

Prior to developing a system to target offerings in
occupational education, a rational basis for identifying
geographic regiu..s .for planning pughsses must be established.

Clearly, neither the statistical, economic, educational,

planning, ner political regions esﬁablished by various agen-
cies necessarily correspond to thé best choice of regions for
occupational educational planning pufposes.

Since occupat.ional eaupational programs will be affered
at educational centers’ such as Boards of Cooperative Educa- ]
tional Sgrvices (BOCES) facilities and éommunity éolleges, it‘
seems appropriate to discuss planning regions in terms of the
boundaries of the "regions of influence" which thesq_educagiofal

centers serve.

For students at the elementary and secondary level,. the

boundaries of BOCES service regions are fixed by law to be the

-

boundaries of the local school.districts comprising each BOCES
region. For students receiving;éoqtinuing‘and adult educatiog,
howe;ér, the boundaries of regionswserved by BOCﬁS and community
college facilities could be estab&ished in terms of pertinent
characteris£ics of the persons actuaily using the centers.

For adult students, the best approach would be ta define the
service'regions for different centefs in terms of the educa-

tional needs of those who will have Lo travel to the centers

to receive instruction.

F/142-5-00 - 10 -
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d Some segments of the population are more transportation-
deprived than others (or have what a social psychologist has
termed a more restricted "lifc space"). Therefore, it would

be desirable to identify several different servicg‘areas for

each center according to the type of occupational education

.sought by the different segments of fhe’pqpulation using the

center., Thus, a particula} educational center éould have,
simultaneousiy, sever;l geoéraphic regions of influenée with

different bophaaries. These boundaries will depend on the

average distances that different éegments of the population

_w;ll travel to obtain instruction of interest to them at the

ceﬁter. |

Regardless of.whether service regions are defined by law i

or travel patterns, it is preferaﬁie to associate manpower - 1
and other information with these centers rather than. to fit |
the cenﬁers into various statistical, political or econontid

regions defined by various agencies for a variety of purposes

which did not include the targeting of occupational programs.
‘Furthermore, it should be possible to make manpower assess-

ments, forecagtg, mobility calculations and effectiveness
determinations independently of how service regions afe

defined, énd with equal ease and precision for any and all

definitions of service regions.

’

- F/142-5-00 .. - 11 -
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g Present?vand Future Regional Manpower Requirements

A targebing system should permit accurate estimates of
present and fuéure manpower requirements to be made for occu-
pational education servicé\;egions. Such estimates are
essential if occupational education offerings ére to be
tailored to a changing job market.

L 4 4 .
1. Review .and evaluation of existing data bases and

techniques ‘ ‘\
Riverside has reviewed and evaluated s veﬁ existing
methods for determining present and future regignal manpower
— requirements. These sevén methods were evaluated'according
, to the following qualitative criteria:
¢ Adequacy of the data source.
- Particular attention was devoted to identigying
errors iq’and limitations of the data source

which might result in inaccurate manpcwer
assessﬁents or preclude obtaining manpower *
estimates for a broad range of occupafions.
"o Adequacy of_sample data'agg'statistical_methods used.
Most existing méthods for determining maﬂpower
- \
reqs?rgments enploy some form of sample datq \ -

for jdb market evaluation. The sample data |

used.should yield verifiably accurate results

when appropriate statistical methods are applied.

In additién, it must be possible to estimate the

- F/142-5-00 . Co- 12 -
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size of -the sample erxor so that the stability
of manpower estimates based upon the sample

data can be determined.

K

. Suitabiliéy of the method for producing accurate
" regional estimates. {

Occupational education is typically delivered
at a subcounty level. Assessménts of cprgént
labor market condifibns and projections of -
labor market trends are commonly made fgr'the
nation as a whole, or for states. V;ribus
techniques Efé“%ﬁgg‘E:Zd to make regional
adjustments. The technique used--and the
data--should produce estimates which are
reasonably trustworthy at the subcounty levell. .
However, national and State labor market trends
must also be considered since occupationél

education graduates are not necessarily being

prepared to work exclusively within the service

‘reéion where they receive their.education.
e« The éost for gatherihg the  required data and main-
taining the ‘data base shéuld not be excessive.
The gstablishmeﬁt and manage&gnt of a data-
® . base frém which regional manpower needs can be
.. estimated is an important element of the
Targeting System, but such a data base’should

1

F/142-5-00 - . - 13 -




e

' permit accurate estimates to be_méde for the

smallest possible amount of money.

All of tﬁe methods revi?wed were judged éo be of verny
limited use for targeting -occupatiocnal educétion'p;ogrém
offerings.. A brief S ummary of each method and Riverside's
.éQAlhation of it is yiven below. Additional details are

given in the appendix to this report.

¢

-

&ﬁmw%
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a. The method of

Y -

ments.

Output:

Data Source:

Description:

Cost:

4
<

Evaluation:

"F/142-5-00

regionalizing nationwide manpower require-

>
~

Current manpower assessments and forecasts.

Principally U.S. Census. Also other reports
and surveys.

U.S. Bureau of Labor Statistics produces
National Manpower Projectiog§{ assuming
steady rates of economic and ‘population
growth, employment and tecﬁhologlcal ad-
vancement. Other organizations (e.gq.,
N.Y.S. Dept. of Labor) regionalize these
projections, assuming that state and local
rates of economic and population growth,
employment, etc., are much the same as
national rates.

Low, since national projections and re-
glonallzed data are prov1ded currently
by state and federal agencies.

Low suitability for regional targeting.

* Census deata inaccurate, reporting cycle
too long (10 years), precision of report- v
ing occupations pocr.

e Assumptloncof steady national growth rates
is poor. (actual conditions differ).

* Local patterns ard growth rates vary, and
do not reflect national trends accurately.

* Discrepancies cannot be determined with-
out expensive lJocal surveys.




- A
H L
.

b. The method of the emploxéi survey.

Output: » . Current '«npower assessments and forecasts.

Data Source: Employer rveys of current openings and
future requirements.

Description: Results of surveys are tabulated by
@gt occupation.

S

Cost: Very high to ocutain accurate data for a
large number of occupations.

Evaluation: Low suitability for regional targeting.
* Method is potentially capable of yield-
ing acc¢urate results for current assess-
» ments in regions of various sizes, but
periodic survey and data analysis costs
would be high in order to realize
potential. :
Cl?\ ' * Employers have not been able to predict
future needs accurately, so forecasts
can be expected to be inaccurate.

‘X?/ |

F/142-5-00 - 16 -
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c. The method of pefsistent openings.

Output:

Data Source:

A\
Description:

1

Cost:

Evaluation:

F/142-5-00

Current manpower assessments and forecasts. '

Quarterly reports from employment services
on unfilled job openings, plus U.S. Dept.
of Labor national trend data.

,Job openings which remain unfilled for 30
days are used tc estimate manpower shortages
if openings in particudFar occupations per-
sist for several quarters. Forecasts are
made by combining information on persistent
opening with national trend information.

. -

Relatively low.

Low suitability for regional targeting.’

e Data source does not give information on
all occupations.

* Data from employment services varies by
area, industry and occupation. :

* Openings at employment agencies may .per-
sist even when there are ng real man-
power shortages.

e Method only pfgalcts rapld occupational
expansion. It is insensitive to contrac-
tions in manpower requirements, and
probably insensitive to slow job market
expansion.
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d. Computer simulation of an input-output model of a local

economy.

Output:

Data Source:

Description:

Cost:

Evaluation:

F/142-5-00

¢

Manpower forecasts.

Various data on the structure and functione
ing of the economy. :

Input-output model of the economy is simu-
lated on a digital computer. ._Employment
levels are assumed to be directly related

to industrial output, and the known occu-
pational composition of industries is used
to forecast employment levels within par-
ticular industries. Regional forecasts are
obtained from regionil models, or by region-

alizing national foréﬁaﬁifia_/J

High.

Low suitability for regional® targeting.

®* Regionalizing national forecasts is
inaccurate (see method a).

* Developing regional models yielding
sufficiently detailed results to be ¢-
useful for targeting is very difficult
and too expensive.




e. The method of regression orn indicatogs. ’

Output:

Data Source:

Description:

Cost:

Evaluation:

F/142-5-00.

Current manpower assessments and forecasts.

Economic indicators *and historical data
giving manpower ‘requirements for dlfferent
industries.

Statistical correlations between economic
indicators or combinations of-indicators
and historical manpower requirements are
used to assess current and future manpower
requirements from current values of the
indicators. .

Variable.
<

Low SUltablllty for reglonal targeting.

¢ Current manpower ‘assessments and fore-
casts have low credibility.

* Selection of appropriate indicators is
problematical.

* Regional regression equations cannot be
developed at this time because regional
economic indicators are unavailable, and
state and local indicators cannot be
applied sensibly on the regional level.

Difﬁicult to estimate.




f. The- method of planned industrial construction.

7

Output:

Data Souyrce:

Description:

Cost:

Evaluation:,

s

F/142-5-00

‘ea

Mag?ower forecasts.
occupational composition of industries.

Increased manpower needs are forecast from

_the announced purposes to which new indus-

i
: -
Plans for indusf€rial constructicn, plus the *

trial facilities are to pe put, and the

- known occupational composition cf the pro-

spective occupants of these new facilities.

Low.

-

Low suitability for regional targeting.

* Method is highly iraccurate when used
‘independently. )

e New buildings are often nct ‘used as
intended. ’

e Occupancy level in new buildings is
variable. .

¢ Method is insensitive to contractions
in manpower requirements.

-~
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g. The method of more advanced ecoromies.

Output:

Data Soufce:

"Descsiption:

B s LT T TR T ST X T PN

e

Cost:

Evaluation:

F/142-5-00

Manpower ‘forecasts.

Historical records of manpower requirements
for different industrie? in various stages
of growth. .

Manpower forecasts for a particular indus-
try within a region are obtained by using
historical data from other regions in

which that industry is if a more advanced

o m——— ey

“stage of development.

Low.

Low suitability for regional targeting if

used alone, but-possibly useful if employed

in conjunction with ovher information.

®* Economic conditions in a region for which
manpower forecasts are being sought may
differ significantly from the previous
economic conditions in the '“advanced"
region.

v
]




2. Informational requirements . /

. ' Certain informational requirements of the Targeting
System can be ;nfefred fro& the preceding review and evalua-
tion: .

* sources of information giving the occupational
composition of industries and the occupational
composition ¢f the work force should be regionai.

. ) _‘ These sources should be directly accessible by

~ the Targeting System. The use of regionalized

State or Federal data should be avoided in the

- s C A At K W N AR AR % e s nw Asb s N P d e s e o mave Aer N A A weee avme [ Y SIS TSR S Pamr SmATIMAN e W VAT AR MY e fRRIRLE S Tha ek Me

interest of obtaining accurate regional manpower
assessments and forecasts; -

* regional data sources shouvld be sensitive both to
contractions and expansions in manpower require-
ments for all occupa£ional categoriz.;

* all occupational categories should be represented
in the data base;

e it should be poséible to update the data base at

vy

\

/ intervals which are less than or equal to the
planning cycle used to adjust occupational program

offerings.

.
’ *
1S

. . e
7.8
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D. Measuring System Effectiveness for Occupational Education

1. Design concept

I¢ was said in Section I that the success of occupa- —
tional education must be measured by the ability -f its graduates
to secure and hold jobs in the occupational areas |for which
they have been trained. However, in reducing this goal to
operational terms, care must be exercised to ins&r that the

effectiveness of the occupational education system is being

measured, and that the measures chosen are insensitive to

.,M.m"§§ﬁ§Qt§a;SDCb“§anwérsmand,recessionsTwwhichwareubeyond»thew FEGPOVR PR

power of occupational education to contvol. While occupational
education must make everx effort to forecast economic trends
and to adjust its offerings accordingly, it cannot be expected
to be clairvoyant and to foresee all major ec¢nomié perturba—'
tions. Furthermore, over periods of time; graduptes of partic-
u’'ar occuputional programs may change Eheir ochzations for a
variety of personal reasons which occupational education
planners cannot possibly anticipate.

A determination q%ﬁsystem effectiveness for a
particular occupational program requires that two separate
factoré be measured: job—relatedhess, or the degreé to which
the skills acquired in the occupational program are being used
in the jobs held by the program's graduates; and penetration,
or the extent to which graduates of the occugégional program

are hiredlko fill job openings which occur in the occupations

F/142-5-00
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for which they were trained. Both of these Mmeasures are
discussed briefly below. Precise definitions for measures‘of’

job-relatedness and penetration are given in Section III.

a. . Job-relatedness

Gradua?es of occupational:programs may not be
able to obtain jobs in the occupations for whicn they were
trained even though job openings e*ist in these occupations.
Although this situation could occur because the number of
graduates exceed the number of training-related job openings,

it is also possible that the job~ -relatedness of their tralnlng

. ek e v D T - Sha sara n M M m L aeaies 1o Ma RES MMNrame ¥ men SNAne ) ar famee iR AW fmae B R e T [ L B

is low, i.e., that the educatlonal _programs &id not properly
prepare the graduates with the occupational skills currently‘
required by the market.‘ For example, if a region requires
more auto mech;nics, and if a corresponding program is set up
at the region's educational center, it does not follow that’
graduates of the program will be successful in securing jobs
as auto mechanics. The Targeting System should be capable of
at léast identifying the possibility *hat qualified graéuates
of occupational programs were being inappropriately educated
for existing jobs.

The Targeting System should also be able to
determing ‘the degree of relatedness between occupational pro-

grams and all occupations or occupational clusters for which

program graduates are being hired. Such information could be

of imrortance in making second-~level decisions. For example,




s

if budgeéary constraints preclude the introduction of a new
program, limited relatedness between an existing program and
occupations in which regional job openings exist may be regarded
as sufficient to satisfy regional manpower needs.

b. Penetration

The .number of graduates of particular occupa-
tional programs may not be well matched to current manpower
requirements -in the occupations for which they were trained,

even though their training is strongly related to these occu-

pations. The number of job openings. ;or auto mechanics which. =

- e - PR -
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occur in a region during, say, a period of one year following
the graduation of a.élass from a program desggned to train
auto @echanics, may be much larger (or much sﬁaller) than the
number of gréduates from the program. A decision t? expand
(or contract) the g &l may be apprépriate. The Targeting
System should provide estimates of the number- of empldyhéﬁﬁ
openings which have occurred within different occupations
during a particular time interval, gnd'determine the extent
to which these openings héve been filled by graduates from
corresponding occupationar*pxggrams.

The Targeting  System should be able to determine
the penetration of occupational gducation graduisgs into occupa-
tions of varying degrees of similarity to their training in

order to support second-level decisions of the type referred

Ed

to in the preceding discussion. Inter-regional penetration
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determinations (i.e., the ektent to wh;ch graduates of occupa-
tional programs in one region are penetféting the labor market
in contig%ous regions) should also be available from the

Targeting System.

2. Review and evaluation of existing effectiveness
o ' measures _
' ' . The Vocational Educational Data System (VEDS) -
gk vcurrently requires follow-up surveys of graduates of occupa-

ﬁionil programs to try to determine, among other things,

oot o e WhEEher graduates have been employed in occupations for which . ...
they were trained. These surveys are administered by BOCES
centers and by local educational agencies (LEAs). Forms are
mailed to occcdpational program graduates, who are asked to

complete and return them.

These surveys nave not been successful in producing

e

ihformation upon which to base assessments of the job related-
ness of occupational programs. Responses from graduates have cmj
been fraémentary, and the LEAs, which are responsible for a

large fraction of the occupational education graduates in New

York State, do not have sufficient resources to conduct surveys
which will produce reliable information.

information from which to measure the job-relatedness of

occupational education programs is likely to be unacceptably

|
|
|
1
The cost for surveys which would produce reliable
high. In addition, no measures of penetration are possible
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from the survey data, .nor are ary measures of penetration

available from'other sources.

Riverside has concluded that no reliable measures

>

effectiveness of occupational education exist

{

of the system
at present.

3. Informational requirements

* The employment experiences of all occupational
graduates, specifying the occupational categories
of the jobs they obtained as well as the jbh

o

e o dOCAEIONS, should be available from the Targeting .
System data base. The Targeting System should bg
able to detérmine the job-relatedness of all
occuéational programs to the occupations for~which
the graduates are being trained. \
¢ The Targeting System should be able’to'determine
. the peneFration of the labor market by graduates
of pccupational programs for all dégfee; of occupa-'

3

tional similarity and between contiguous regions.
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E. Measuring the Effects of Population Mobility

>

1. Design concept

The dedree of mobility of the population--the extent

to which different persons will relocate to find jobs if there

are no jobs available in their occupation in the region in

which they live--d-pends on many factors such as occupation,

social status, income, race. ethnicity and age. The data base

of the new Tar§efing System proposed in this report is suffi-

ciéntly comprehensive and the information in it is sufficiently

detailed to calculate population mobility as a function of

e e QCCMPALLOD. .Qr _income.. .. This. .information. could.be.useful. £6. cvoeee - .

RN LR T

occupational education planners in many ways. However, for

purposes of making targeting decisions for occupational education,

occupational mobility indices do not appear to be important.

What.ié required is a measure of the education-induced

mobility of graduates of occupational programs: the extent

to which graduates will move to fill job openings in regions

contiguous to the region where they received their training.

Another useful quantity to measure would be social immobility:

the unwillingness of certain elements of the population to

move to contiguous regions even if job openinys exist there

and they cannhot find employment near hcme in their chosen

occupations.

These types of mobilities are discussed below,

and measures for induced mobility and sccial immobility are

defined in Section III.*

* For completeness, a measure for occupational mobility is also
defined in Section III.

F/142-5-00




a.” Induced mobility

The job§‘obtained by a significant number of
-

graduates of certain occupational programs may show that they
“are finding jobs related to their trgining outside the service
tegion in which they were trained. These programs should
probably be continued gven if few tréining-related jobs are
available in the region in thch the programs are Heing'
offered. In effect, such a situation means that the match
between regional manpower requirements and programs offered
at a regional center can be looser than regional manpower
_requirewinﬁsbalone wog}g indicate was de§irable.

b. Social immobility

N Decisions cbncerning whether or ﬁot to offer
particular 6ccupationa%4programs in = regionzéﬁen,regional
manpower assessments indicate that there is no pressing need
for such graduates may be illuminated by knowledge of the’
social immobility of segments of the regional populationi
Suppose that there is a-‘-need for bookkeepers
in a particular region,-ahd_that the number of graduates of
the bookkeeping p{eéfam,ip that region 'is insuificient té‘mee£
the need. The commencement or expansion of bookkeeping programs
in contiguous regions (whére, let us say, ,there is no shoréage
of bookkeepers) might be jpstified if.tﬁepe was sdme evidencé
that the graduates of these programs woﬁld migrate‘into the
“ region wﬁerq there is a job shortage and fill the avgilable

4

job openings.
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Some segments of the population of certain
regions may disglay low eduéation-incuced mobility becaﬁse
of strong kinship ties, thnicity, or\other factors. Their
immobilitv .may be correlated with attitudes toward li:iné in}
urbén as opposed to rural shrroundings. If detailed infor-
mation were obtained from occupational students and entered
into the -Occupational Educaticn Reporting and Evéluation
System s data base (social securlty numoer, parents' occupa-

tlon, parents' addres;, ethn1c1ty, members of the family

living in the region, etc.), and if the occupations of these

&

students ard_the locations.of_their jobs-were-obtained frem

the Targeting System's data base for ;gveral years following
their graduation, it weculd be possuible to investigate the
existence of stable relationships between e characteristics
-Oof persons in certain regions (parents' occupation, family
‘size, ethpicity; etc.) and the probable mcbility that they

will cr will not display after graduating from occupétional
progrgmg. if stable relationships were found to exist, the
soéial imhobility of different population segments in different
fegions could be.determined, and some of the unce.'tainty con-
cerning the ;robable outcoﬁe of installing programs in one
region to meet’ manpower needs in contiguous regions would be |
reduced,

Information which characterizes social immobility

would also be useful o guidance’counselors. Students displaying
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A
characteristics which suggest high social immobility could be
encoﬁraged to enter programs designed to meet manpower needs

orly in the region where the students- reside.

2. Review and evaluation of available mobility infor-

N ———

mation

Riverside concurs with several investigators who
have observed that the fund of basic information concerning
mobility is inadequate for regioqii/planning purposes (Parnes,
lg@%;mizreré, 1968; Wingeard, 1969). Most of the limited

infor ion currently available is based upon census data and

is fot applicable regionally. No information concerning
induced mobility or regional social immobility is available.
Jaffe and Carleton (1954) have applled cohort
analysis to successive censuses to measureghovement out of
occupations. More Tecently, the Burgau of Labor~Statistics

»

has used census data to compute net in-movement and out-movement

-for major occupational groups (Occupational Mobility, 1967).
On the State level, the New York State Department of Commerce
has published information on inter-county commutation patterns

(Commuting from County to County, 1970). Some more specialized

studies are also available (e.g., Palmer, 1954).
Rivers%de has concluded that no mobility information'
which would be of any use in making decisions related to the

'targeting of occupationalteducation programs exist at present.
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3.

N

\

Informational requirements -

* The Targeting System data base shouldGCOntain

information with which fb determine .the induce
mobility o. the population within any occupational
category. Specifieally, it should be possiblé to
identify all graduates of occupational education
programs who have joined the work forc~, to -
determine the occupational categories and locations

of their jobs, to determine the region in which .

they received their training, and to identify the

F/142-5-00

program from which they graduated.
The Repofting~and Evaluation Sygtem data base
should be augmented to include such student infor-

mation as race, ethnicity, family size and number

of close friends in the region, together with

information from which student attitudes related

to relocation can be determined.
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III. A Prbposed Regional Targeting System for

Occupational Education

A. 'Preface. Design Apéroacg

All of the existing manpower assessment and forecasting
methods present problems of acéuracy, cost, sensitivity to
regiopal variations,.or comprehensiveness of the manpower
infor&ation provided. In additién, éven if there were no
problems of validity associatedrwith the es;imates that each

Hmethod produces, it is not clear how manpower information
alone{can lead to effective regionél targeting'decisiéns.

- . In order for occupational program offerings to be tar-
geted 52curately to regioral and statewide manpowef require-
ments, manpower iﬁformati?n must be combined systematically
with other rel;vant factors such as measures of induced
mobility (which do not exist at present) and measures of
system effectiveness. For forecasting burposes, such infor-
mation should %e organized so that it can be.usad effectively
in conjunction %igh information obtained from spécialized
studies (produced by public‘and private séﬁrces),déaliqg with ?
changing nétional and regional economic conditions.

In viéw of the difficulties of applyiﬂg existing methods
of manpower estimation to making regional targetiné decisions,
and in the absence of measures of induced mobility and system

effectiveness, the design of a new, comprehensive Targeting

-
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System has been undertaken. The principal source of information

for this new Targetlng System is a computerlzed data base,

to b° ma1nta1ned by the New YorE‘State Department of Taxatidn

l

and Finance. Thlﬁ data base fulfllls all of the 1nformat10nal

requirements obtained in Section II. for a regional targeting

system, and has many other important potential applications ’

as well. Ty

The approach taken to the design of the Targeting System
is one which focuses on the jobs obtained by graduates of

beeupational programs as the key to Targeting System perform-

ance. This approach provides a framework for iterating all
elements of the Targeting System design over successive years

to improve  the effectiéeness of targeting decisions, and should

-

provide ocggpaffonal students with a better chance to succeed

ot urree

in their chosen occupations.

v

The full design ot a Targetind System for occupational
education which will support decisions at all levels (see
Sectipn“II A)’Will require substantialiy more effort than‘was
intended and provided for in the contract under which the
work reported here was done. Consequently, resources have
been devoted to developing Targeting System design Specifiea-
tions related to first-level decisions. The requirements

St

for second- level decisions have been given only preliminary .

considera“ion. Third—level decisions have not been considered

at all. In accordance with State Education Department plans,
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and following the review and acceptance of the proposed design

to permit the Targeting System désign to be

F/142-5-00
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completed.

concepts, additional support will be sought by the Department




B. An Overview of the Occﬁpational Education Targeting System

Figure 1 shows a schematic diagram of the proposed Tar-
geting System.. The major sources and different types of in-
formation required are indicated.

The computerized data base, which would be maintained by
the State Department of Taxation and Finance, contains detailed
information, ex'ending over many successive years, on all
members of the work force and all employers in New York State.

' In order to define the regions referred to in the gure,
the Reporting and Evaluation System's data base* wouldf provide
information on the geographic distrir ion of adult popula-
tions served by educational centers (e.g., BOCES facilities,

community colleges), or the required information could be

-

% %
obtained by survey. For populations at the elementary or

secondary level, service regions are fixed by law and the
required information is available from current files oZ BOCES'

boundaries,

* .
The Coordination of- Program Planning and Evaluation Systems

for Occupational Education: Volume I. A Reporting and Evaluation
System for Occupational Education.

** In the event that some new center is planned, it is pos-
sible to use survey methods to determine the geographic region
which would mést probably be served. It is less costly and
probably more valid to estimate, from the data base which will
exist when thc Occupational Education Reporting and Evaluation
System is fully implemented, which elements of the population
will be served by the new center. These estimates would be
based on algorithms concerning the distances which students
travel to attend exisSting centers in the area, and the travel
patterns of segments of the population which are most likely
to attend programs given at the new center.
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- Fi1g. 1: Schematic Functional Flow Chart of the Occupational Education ’
Targeting System's Annual Planning Cycle
~ .
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The.Reporting and Evaluation System would also supply .

descriptive information on all occupational’ students (e.y.,
i%? social security numbers, addressgs), identify the programs

ig which occupational students’;re enrolled, and provide in-“ ¢
format.on on the occupational programs currently being offered J/
in different regions of the State. Eventually, the Reporting
and Evaluation System will provide program effectiveness '
measures—--how w21l students are learning and retaining the
skills, concepts and attitudes related to each program's
objectives—:%or each occupational education program.

Information useful for forecasting future regional man-
power needs (e.g., economic chanqgs, industry movements,
special industry reports)'woula be obtained from the New York
State Departments of Labor and Commerce, and from other pub-
lic and private agencies. This information would be used
by the computer for forecasting manpower requirements and

would also go directly to the Study Group for analysis and for

incorporation into long-range plans for occupational education.

¥
' \\\

A digital computer would be programmed to calculate the
Targeting System information outputs (e.g., regional occupa-
tional profiles, mobility indices) and to perform the logical
operations discussed in Section III E. Sensible computer
output formats would be developed so that only significant
information, required for planning and justifying changes in

\X regional program offerings, would be reported to the Study

</ G;:§i.
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The proposed Occupational Education Study Group would
analyze‘the information provided to them, and perhaps initiate
special analytic studies (e.g., :occupational profiles of
gradua@gﬁ;of particular programs in particular regions) to
further reéuce thg ﬁnc;rtainties associated with arriving at
decisions. On .e basis of the analyses, the number and
variety of'occupational education programs for each region
would be evaluated, and recommendations for regionai adjust-
ments of occupational program offeriﬁgé woﬁld be formulated.

These rccommendations would be keviewed, and modified
if necessary, by the SED Occupational Educatioh Policy gzéup.
The Policy Group would formulate areé objectives’ for educa-
tional service regions throughout the State from the recommen-
dations submitted to‘them. These objectives would then, in
turn, be submitted for review to BOCES Centers, community
colleges, and other regional public agencies responsible for
the delivery of octupational programs.

As shown in Figure 1, the regional centers may choose
either tomadopt the objectives or to propose modifications
to them baséé upon documented local experience or other fac-
tors. If the objectives are adopted, appropriéﬁ:ﬁflanning
and program implementation processes take place at the re-

gional level with the usual State support.

If the regional centers reject the objectives, require
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modification of them, or request further clarification of the

analys upon which the objectives are based, .the regional
centers would communicate their perspectives to the Cccuﬁa—
tional Education Study Group. The Sgudy Group would prov%@e
further clarification or, if necessary, carry out additiénal
studies tc de;elop alternative recommendations. For example,
,the Study Greup right recommend a program which requifes
teaching personnel not currently available within a particular
{egion, or guidance personnel might beliéve that there is
insufficient local interest in a particular recommended pro-
gram to justify its installation or continuation.

In sucﬁ cases, the issues would be presented to the Study
Group for re-analysis. The Study Group would modify its rec-
ommendations where necessary and submit the revised reqommeﬁda—
tioﬁs to the SED policy group. The SED policy group would
consider these new recommendations and revise the reg%onal

--Objectives as required. T
fhis process would be carried out annually. The objec—
tives would be reflected in the New York State Plan for the

Administration of Vocational Education supmitted to the United

-States Office of Education to fulfill the requirements of the

Vocational Ecucation Amendments of 1968.
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C. Information Sources and Software Requirements

1. The computerized data base

The Targeting System's information outputs, depend
“Tupon the’develOpment and maintenance of a substanéial comput~
erized data base. The data base would be constituted @riméfily
from information furnished by- employers to the ﬁew York State
Depargyehé of Taxation and Finance. The data bhase would be
updated annually as part of the State's tax collection, pro-

cedures. The elements of this data base and their availability

are described below.

a. Names, addresses and social security numbers
)

of the New York State labor force Yl

This information is currég;ly maintained by
the New York State Department of Taxation and Finance. Ad-
dregses (including zip codes) and social security numbers of
all individuals employed in New York State who earn at least

“six hundred—dollars per-year are currently bnfrécard;"fﬁéf"“'““'
data are maintained on magnetic tape which is keyéd to each
taxpayer's social security number. Records are maintained
for many years, so that time-series statistics can be used
with this data to detect trends of various kinds.

. The Department of Ta#ation and Finance estimates
that a very small percentage of the social security numbers

in their records is invalid. However, a small number of

errors would present no problem for targeting calculations,
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. since these calculations are based on grouped rather than
individual data." Moreovef, subsequ?nt to an Executive Order
which directea all federal agencies to use the social security
number instead of issuing'an alternative number, the Social
Sécurity Administration has cooperated with federéi and state
'agencieg to vélidate individual social secufity numbers on
a need-to-know basis.

~ ¥

b. Employee occupational information

A verbal .description of employee occupation
is currently ;eques£ed on both State and Federal income tax
return forms. However, the Targeting System data base re-
quires numeric labels for occupations, and none are currently
used by the Department of Taxation and Fipance.’
- - A suitable sou;ce of numeric labels is the

Dictionary of Occupational Titles (DOT), published by the

United States Department of Labor. The DOT is the product of

éaréfaiiyJékeéﬁféa“}eéé;féh cérriedmgagwﬁy 566 éﬁ§1§;£svégaw
other research personnel in federal and state labor depart-
ments. Considerable attention has been paid to the traiﬂing
and testing of these job analysts to insure that numeric
assignments are reliable. 1In addition, sampiing procedures
are employed to id?ntify any régional or industry differences
in the occupational functions associated with particﬁlar job

classifications.

The DOT defines aggroximately 35,000 jobs using
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a hierarchical nine-digit code. This co@e is illystrated in

o)

Table 1. The first digit'of:thé code is the job categorg.
—There—are nine job categories specified in the DOT. Thev
category (2) for the jobs specified in Table 1 is entitled
"C;erical-and Sales Oééupaéions."‘ Thé second digit of the
code is the division. There .are eighty-four job divisions’

subsuméd-uﬁdef the nine job categories. ' The jabs specified |

in Table 1 are in the first lelSlon of the seqpﬂd category, s

"Compuélng and Account-Recordlng Operatlons The thlrd digiv
of the code is the group. Two groups are illustrated in £he
table, Bookkeepers (210) and Bookkeeping Maehine Operators
(215). The fi;;ﬁ three digits of the DOT (i.e., catégories,
d;viéipns and groups) defiqe a total of 603 generic job titles.
« The fourth, fifth and sixth digits define the

complexity’of;the job in relatior to data, peopie and thinas
respectively. The complexity scales afe also shown in Table‘l,*
The seventh, eighth gﬂd ninth digits are,a_snﬁﬁixmused Wheg:
particﬁlar jobs require unique identificaticn (e.g., when |
Bookkeeper I must be distinguished £ rom Bookkeeper 1I).

. fn order to calculate Targeting System informa-
tion outpdts rgquiring eméloyee 6ccupation information, it

should be sufficient’ to include only the first three,aigits

of the DOT «code in the computerized data base. As indicated‘

- L]
™~

*
See Appendix A, Volume II of the Dictionary of Occupatlonal

Titles for a discussion.of these scales.

‘ . , | -
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-employers could use to determine the DOT code for the occu-

previously, the firs§ three digits of the code define a total

-

of 603 classes of jobs.

Since this job list‘'is already hierarchically

organized by categories, divisions and groups, it would not

be difficult to organize a series of simple directories which

pations of their employees. This information could then be
entered on the W-2 form which is submitted to the State De-.

partment of Taxation and Finance whenthe employee's State

income tax return is £filed. Since the income tax return al-
ready contains employer and empioyee addresses, the employee's
social security number, and other needed information, (11

data could be simultaneously entered into the system in one
*

-

convenient operation.

c. Employer information*

The New York State Department of Taxation and

e e e . e o

Financé ﬁéintains recoras of the name, address (including
zip code) and Federal identification number of all employers
doing business in New York State. The Department currently

has the capability of summarizing employer information by

——

*
Interviews with personnel at the State Department of

Taxation and Finance revealed that it is not possikle currently
to identify employees with employers. However, this is hardly
an insurmountable constraint. The employer‘s address, name, .
and Federal identification number are associated with the
employee's name and social security number on the W-2 form.
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county and by zip code. Unfortunately, the Federal identifica-
tion number$ contain only tax region information (first two
digits). These regions are probably not useful for targeting
vpurposes. C
jeaLQzL_EEEVFtandard Industrial Classification

(8IC) used bylthe Bureau of the Budget éhould also be main-
tained in the Department's employer records. The SIC numbens'
could then be included in the Targeting System data pase,

and preciée,_regionalized industry-by-employment studies could

be carried out. . The SIC is a four-digit, nested hierarchical

- code: particular industries are nested within industrial

groups which are in turn nested within major groups.
Riversideﬂs inferview with representatives of

the Department of Taxation and Finance reveale& that the

Department does not collect SIC data from employers but’does

collect SIC data with sales tax returns. The inclusion of

SIC codes in the Targeting System data base is not essential;l
since industries within regions may be traced by zip code aﬁd
Federal identification numbers; Howeyer, the inclusion of
the SIC is cigtainly feasible and would substantially augment
the utility oé the Targeting System data base for a Qariety
of purposes. The inclusion of SIC informétion on employees'
tax returns would also be useful, and is at least as easy to

inélhde as DOT numbers.

F/142-5-00
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d. Other information elements

Once some experience has been acquired with the
Targeting System data base, it may be uéeful to include other
information elements, '

One information element which would be &seful
is the number of dependent children claimed by each employeé.
It would be possible for the New York State Department’ of
Taxation and Finance to réquest this infprmétion‘on the em-
ployee's W-2 form. This suggéstion implies that the employer
would  record this information. Knowledge of *“he number of
dependent children would perﬁit the caléulétion of occupational
mobility indices specifically for segments of the population
whose children require educational services.

2. Other information sources: regional reports, special

industry studies, and industrial intelligence

Special reports can supplement the information which
is contained in the Ta&geting sttem's computerized data base.~
The amount of material available that could have utility far
forecasting regional manpower neeﬁ§ is substantial.

' Special reports could be drawn frém public as' well

as private sources. An example of potentiall§ useful sources-
of information are the State and Federal Commerce DéparﬁméntS&¢”
THe U.S. Department of Commerce compiles reports on changes

in commerce and economic trends, reports on county business

patterns, special studies for high growth, industries, and

F/142-5-00 . R
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ten-year profiles for approximately four hundred specific in-
dustries. Thes. and other studies are carried out primarily .

to facilitate the administration of the Department's own pro-

grams, but they have potential utility’for*occupationéljedu—

* ‘
The New York State Department of Commerce

cation plénning.
publishes a series of regionali. d Business-Fact Books whigh
could supply significant information.” In addition to-these .
data, potentially valuable reports are prepared for agencies
of the Department of Commerce by its consultants.** .
A potential private source of useful informatio: '
is the New Yovrk Chapfer of the Society of Industrial Realtors.
Thié organization could provide information on ‘/new industries

moving to an-area, expansion plans, and so forth. Although

such information cannot be used independently for targeting .

, F.o. . . : .
purposes (as’ indicated previously), it may be combined with

other available sources o arrive at stable regional recommen-

dations.

%
\' <&

Since most oféthese studies supply information through

the Standard Industrial Classification code, maximal utility

and efficiency could be obtained from these studies by including

the Standard Industrial Classification code in the Targeting

System data base. )

*

-,
- ’

* % . T
A rejevant example is a recent report on industrial location

as a factor in regional economi¢ development prepared for the
E€onomirc Development Administration.

BN (
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3. Targeting system software reduirements

The expense and time associated with developing the
computer software required for manpower analyses anﬁ‘maintenance
of the Targeting System data base would not be substantial.

Since targeting system data may be maintained according to —
. ! 3
formats that are used for data base maintenance thr ughout the

4

computer field, suitable software may already exist N

# -

It will pr )ly be possible to use st%ﬁéafd software

)

package: for sorting, filing, matching, updating and checking

" operations. Standard data analysis software packages (which

@
could be applied to - :necr~ce manpower trend data, the results

of hobflity algorithms and other Targeting System information
outputs) could also be used with limited revision. However,
software development will be necessary to develop some of
the fargeting System's algorithms.

Some amount of computer systems design work will
be necessary to coordiﬁate and ins;all t%e software elements
required by the Targeting System. In addition, a standard

computer system security procedure for maintaining the privacy

v
of the %ndxvidua’ woth employer and employee) would need to
be selecteé'and revised to meet the épecial requirements of

the Targeting System.

7 In order to avoid qverloading-the Occupational Edu-
cr;ion Study Group, sensible output formats need to be devel-

oped s» that only s’gnificant information is reported.

3 , , ’

i

¢
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D. Targeting System Information Outputs. Files and Measures

The purpose of this Section is to sho& how Targeting Sys-
tem information outputs are chtained from the Targeting System
data base, and to define measures for the quantities discussed
in Section 1II (e.g., job relatedness, ‘'educational mobility).

The discussion focuses on quantities.which are "Building

blocks" for first—ievel‘targeting decisions (seé Section II A),
but mentions some qﬁan&itigs whigh would be uséful for decisions
at' the second level. Examples of how these quantities might

be used to support targeting decisigps at the first level

appear in the next sectién of this report.

The discussion in this Section by no means exhausts the
possibilities for extracting useful planning infofmatioﬁ or
useful measures from the data base. The discussipn/ié'intended
to show, by way of concrete examples,'how to use the data
base, and to serve as a foundétion for tpe discussion of first-
level targeting decisions in Section III E.

1. Files

All of the files déscribed below (except the first)
are longitudinal files: they contain information obtained
during several successive years. Therefore, trends can be '
identified from these data. -
a. Zip code file =

A file can be constructed which identifies the

zip codes which fall within the boundaries of each educational

]

’ »

2
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service region. ‘Since the data base contains the addresses
(including zip codes) of all workers and employers, this file
would enab}e workars and employers to be located within eau—
cational service regions. |
Some zip code areas will not fall entirely within

the boundaries of an educational service region.

| These "fringe
effects" are not expected to have a significant impact on cal-
culations which use this file. Ove-lapping zip c#de areas
could be either excluded from or i aded_in the service
region, and calculations performed separately for |each cas?/'....,_<
to see %f the results vary significantly. If greater precision
is required, street addresses could be employed instead of:

éip codes, t at considerably greater expense.

. Income-by-occupation file

A file which relates occupations to the educa-
tional level and skills required for these occupations can be
constructed from information contéin;d in the DOT. Since the
educational level and skills required by differeﬁt occupations
are correlated with income, a ranking of occupations by skills
copzé be used to divide incomes into meaningful inte?vals
(e.g., less- than $2,999/yr., 3,000-4,999, 5,000—7,995, etc.).
From this ranking, an income-by-occupation fiYe can be con-
structed. This file would be of ‘use in calculating the mo-

bility of the population within different occupatidhs.

The file could be adjusted to reflect the

. . ,
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boundaries between socioeconomic classes, and thereby be used
to pick up information concerning particular groups as they
are defined in law (e.g., the disadvantaged).

c. Regional occupations file

This file will identify the workers in-each
occupational (DOT) category within each region. It is con-
structed by applying the zip Eode file to the computerized
data base. The number and proportion of workers in each

category can be determined from this file. . -

d.” Regional occupations-by-employers file
This file wil%/ébntain the ;umber and proportion

of jobs in each oecupational\%bOT) category for each employer
within a region. This file can be us;d'in the constrﬁction
of an index to measure the relative regional stability of
;ach occupational category. The index would alléw a determi-
nation of the likelihood that jobs in particular categories
would continue to be available if a particular employer left

a region.

e. Industrial staffing patterns file \\

This file will contain the proporéioﬁs of workets
in each occupational (DOT) category which are characteristic
of different industries (e.g.,wsteel, computer ﬁanufacturing).
" These proportions can be computed for ‘all industries, for

industries within each Standard Industrial Classifications,

or for individual industries within all or selected regions. =

!
7

r:‘ .
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2. Measures

a. A measure of current regional manpower needs

The number of employment opportunities (NEO)
which occur within a region, for a particular occupation or
occupational cluséer and during a specified period of time
ending in the current year, can be taken as a measure of the
current regional need for manpower in that occupation or
occupational cluste{. Since the computefﬁzed déta base is
obtained from tax réturns which are submitted annually, the
period of‘time specified for calculating NEO must be at least
one year. Ewo Or more years may be.a more suitable period
for certain occupations and under certain circumstances.

The number of employment opportunities is made
up of two parts: job market growth (or contraction), and job
turnover. These quantit%es are defined as feollows:-

| (1)° Job market grﬁwth. The change -in the number of posi-

tions fo? a particular occupational category within the
specified region and during the specified time interval.
This quantity can be determined from the occupations-by-~
employers file;

! (2) Job market turnover. The number of workefs in the
specified region who have changed jobs within the same
occupational category during the specified time interval,

plus\the change in the n.mber of workers in the occupational

— ¢
category and in the region due to death, disability and
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migration during the specified time interval. These quanti-
ties can be determined from the regjonal occupations file.

The NEO is then determined as follows:

NEO = [job market growth
(or contraction)]
+

[job turnover].

The NEO, like any other estimate, can be correctgdﬁ?vg a va-

riety cf factors.
»

b. Measures of future regional manpower needs

=

The information contained in the industrial
staffing patterns file can be éxamined over a period of sev-
eral years, and time-series statistics applied to these data
to detect significant regional trends. Similar analyses
can be performed'using data on regional job market grcwth-
within various occupational categories. When these trends
are suitably combined with pertinent information and iﬁtel—
ligence concerning anticipated regional economic changes, in-
dustry movements, and similar expected developments (see
Fig. 1), regional manpower projections for different occupa-
tional categories can be constfucted. These projections can
be expressed in terms of expected changes in the NEO for
different occupatiocnal catégories.

As Figure 1 indicates, aléofifhms can be de-~

veloped to permit future regional manpower needs to be estimated
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on a digital computer. The algorifﬁﬁs will be developed em-

pirically.

C. Measures of mobility

(1) Induced mobility

A measure of the induced mobility of
graduates of occupational education péograms can.be constructed
as follows: N ' N
Step 1. For a séecific occupational program and a SpeCifiC‘
region, . sample of the program's graduates would be drawn i
from the data base of the Occupatioﬁal Education Reporting
and Evaluation System. Each graduate i1 the sample would
be identified by his.social security number.

Step 2. The occupations completely overlapping the training
received in this program would be identified and the DOT job
code for these occupations would be recorded (see the dis-
cussion of job relatedness in Section III.D 2d).

Step 3. In a subsequent year, -when the graduates of fhe pro-
gram may be assumed to have found jobs, each graduate in the
sahple would be located in ﬁhe Targeting System data base by
means of his social security numbexr. The DOT job code apppli-
cable to the job actually held by the graduate would be recorded.
Steé 4. Fﬁr gfaduates whose DOT job code conforms with the

DOT codes racorded in Step 2, the region in which the graduates'

employer is located would be determined from his employer's

zip code using the Zip Code file. For each such graduate
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working in the region where he received hié training, a "zero"
would be recorded. For each such graduate working in some other
region, a "one" would be recoréed.
Step 5. A measure of the ;&dﬁé&d mobility o; the program's
graduates would be obtained by expressing the total number of
"ones" as a fraction of the total number of "ones" plus the .
total numﬁer of "zeros".

Induced mobilities for specific regions
to which program graduates are mié;ating could be similarly
calculatéd, as well ‘as induced mobilities for occupations
havihg varyiny degrees of overlap with the training received
in the program. Finally, the induced mobility of program
graduates can be calculated withoqt specifying what types of

jobs they hold.

(2) Social immobility

On the hypothesis that the Occupational
‘Education Reportiné and Evaluation System data base contains ,
such student information as race, ethnicity, family size,

family socioeconomic status, number of close friends in the

N

region, -and so on, an appropriate. measure of social immqpility

might be constructed by combining these factors into a linear

<

expression using different weighting coefficients for each

factor. If the regions in, which the oé¢cupational .students have

found employment were examined for several years subsequent

to their graduation (using the Targetin§ System's data bgig)r
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it»wdﬁld be possible to identify immobile segments of regional
populations and to determine if such a linear cembination
predicts social immobility for pértieular, empirically—detef—
mined values of the weighting eoefficients,

(3) Occupational mobility .

Wﬁi;e measures of occupation;l mobility .
are not required‘fqr tafgeting decisions (see Section II E),
such measures'could te useful to regionaitigm}nistfstors in.
occuéétional education torqother’purposes; For exaﬁple,'it

would be useful to have some_regional estimate of the attrition

~ of studénts ta@\?g occupatlonal programs at the secondary -~

level. This attrition is llkely to be strongly dependent on
ps

the occupational mobility of the students parents. Occupa-

tional mobility indices would be useful in estimating" the’

number of students who will withdraw from oécppational programs

I

during the school year because their parents- leave the reglon.

A measure of occupatlonal mobfilty can be "

-

constructed as follows:

Step 1. "For a particular tax year, drawva saﬁple ef wor}ers
withidependent children from the Targetinngystem computerieed
data base. This sample wouldibe stratified by income: the
egmbexwgf workers drawn at~§ahdom from-each..income. bracket .
would.befproportional to the total number of persons‘in that
income bracket in the labor force of New‘Yofk State.

Step 2. ¢ Determine the work-site zip codes of the persons in

F/142-5-00 .83 - 57 -
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the sample population.

Step 3. ,For a subsequent tax year'(say five vye s' later)
locateSthe same persons in the Targetlng System data base U///
v

and again determlne the work site zip codes forieach member .

of the sample populatlon. *

-~ o

Step 4i' Compare work site zip codes for the two.tax years.~

Ifsthey agree, record,a "zero".v If they are d1fferent record

a, "one". ' L 3 'l,g s ) ﬁ” )

Step 5. For each income bracket the moblllty can Be deter-

mlned by express1ng the' total number of "ones" as a fraotlon"-”)

" of the total number of "ones" plus the total number . of "zeros"

Step 6. Use the Income-by*Occupatlon file to!relate occupa-

- tions to tncome brackets apd‘thus determine\occupatdonal

. mobilities. R 3 : - T e
If. desired,. occupatlonal mobJ.lJ.tJ.eq for’

d1fferent reglbns can be calculated by partltlonlng the,sémple

"by reglon prlor to Step 3 (us1ng the Zip Code flle), and then

performing Steps 3 through 6 separately, for members of the

sample’ populatlon working 1nbt1arly in different regions. . +
. N * ¢ " .

d. | (Measures of.system effectiveness

. -

® . (1) ‘Job relatedness ' .

A measure of the relatedness of occupa-
tional'training to the jobs actually held by occupational
graduates can be obtained by locatlng all of the graduates of

a partlcular pccupatlonal program in the Targetlng System data

*

~ Ce ’
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base, recording the occupa%ienal (DOT, designation for their
1.

~jobs, and then determining what proportions of graduates hold

jobs that are related in varying degrees to their occupational
training.

Figure 2\ shows hypothetical results for
this type of analysis. The degree of~job simil/rity (ox over=
lap) between graduates' jobs and their occuggtidﬁal training

is.plotted on the horizontal axis. Job similarity is defined

» . a$ the degree of overlap between the entry level skills of the

graduateS' joBs and the entry level skills of thé occupational
cluster for which the graduates were trained in their occupa-

tional education programs. The measure of job relatedness is

»

the proportion of graduates whose jobs strongly overlap the
occupational cluster for whichathey were trained. The number

of different jobs which are judgeé\to be "strongly overlapping"

may be different for different‘proq ams.

Several proced res may be used to deter—
nmine the degree of overlap between graduates' training and
the entry level skill requirements of the jobs held by grad—

uates. A gross ‘determination may be made using the Dictionary

of Occupaticnal Titles (DOT). Jobs:falling within the same
v . /“ .

DOT group, category, and division as the occupation for whicn

the graduate was trained would be considered completely over~ s

lapping. Occupations falling within the same division and

category but within a different group would be considered

AR L,
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moderately overlapping. Jobs falling outside 'of both the

group and category but within the same division would be '

described as having low overlap. ‘ s

A better procedure for determining the
degree of overlap would involve a direct assessment of the
simpilarity of the entry level skills required for different
jobs.- Job analysts (preferably those who developed the DOTf
would.be asked to judge the similarity in entry level.skills
between all pairs of job groups in the DOT which are relevant
to occupétional educaéion. Thelanalys£s would assién a num-
ber to each job pair to indicate the degree of similarityl*
The simi]afity judgments would then be subjected to hierar- .
chical cluster apalysié in order to obtain a valid determina-._
tion of tge overlap. ‘ , ~

In Figure 2, the propoftions of'occup%f
tional graduates employed in different job ca£egories are
plotted as a'function‘of the degree of overlap (from complete ’
to moderate to low) between their job categories and the '

occupations for which they were trained. Hypothetical data

is shown for two programs: auto body; and animal care. -For

* ' \ . ‘ — ’
RRI's interviews with DOT analysts and review- of analyst
training procedures indicate that similarity judgmeats provided -

by groups of analysts wodle be both valid and reliable.

N LT
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program A (auto body), the proportion .of graduates with com=
k )
plete overlap is approximately 0.7. For program B (animal

care) , the proportion is less_tégn 0.3. Inspection of Figure
2 indicates thi¢c a large proportion of graduates of the auto.‘
body progrém aré employed in £he job cluster for which they
were trained (high job relatedness), and that a smaller p}o;
portion of graduates of the animal care program a?e puféuing

training-related employment (moderate job.relatedness).

(2) Penetration : s Y

A measure of the penetration of the re-

X S

-

gional job market by graduates of occupational programs holding

. _Jjobs strongly related to their training may be construtted as -

-

follows: {

Step 1. For a specific occupational program and a specific
J#r _region, students who graduated from the. program during‘tﬁe
= e

- v
previous year” (or several years ago, if appropriate) would ,

-

o / on Rofor) L

be identified in the Occupational Ecucation Reporting and . €
: i 6 -
Evaluation System data base.” Each graduate would be' identi-

fied by his social security number.

\
) Step 2. The occupations wh}bh\iiTpletely overlap the training

]

received in this program woulé bé~ identified and the DOT job \\
code for these occupations would be recorded. -
Step 3. The graduates would be located in the Targeting Sys-

tem Data basg¢ forwthe current year using the graduates' social

~ security number, The DOR.job code applicable to the :job
Y d ~d

. >
PR e e

4 . --/ 4
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+ actually held by each graduate would be recorded.
Step 4. The number of graduates employed in.the fegion whose
DOT job code ‘conforms with the DOT coaes recorded in.;Step 2
would be determined.

' measure of penetration would be obtained by taking

io of the number of graduates calculated in étep 5, to
the NEO for the occupational cluster defined in Step 2 and for

the pericd of time .chosen in Step 1. Thus:

holding training-related jobs

occupational graduates in region
(complete overlap) ¢

Penetration = - y
lﬁEO in region for the app:ppriate]
occupational cluster

Penetration can also be‘calculated for

- ' ' differeﬁt degrees of job similarity. The procedure is the
sans. except that the DOT job‘codéghrecorded in §£ep 2 would
be those for moderate .or low_overlap. Penetrétion indices
for mcderate ahdﬂlow degrees of overlap would be_useful for

- 'secpnd-1evel decisions of the kind discussed in Sec.ti II.

-

. ’ Inter-regional penetratlons (ce// ection
II D 1b) can also be calculated using the procedure just de-

scribed.” Ini».-regional penetration can be defined as:

A holdlng training-related jobs i

occupational graduate= from reg¢on
n
region B (complete overlap)

Inter-regional
- . . Penetration

[NEO in region B for the appropriate]
occupational cluster
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program.

e. An example of Targeting System informaticn

outEuts '

An example of how some Targeting System output

¢

meaéures.might be présented is shown in Table 2. A.hypothet-'
ical auto body program given in a particulgx + s;ion has been
chosen for this example. The rows descri.e job similarity,
or different degrees of ove£lap, between the program and the
jobs h;ld by the graduates. The number of gra&uates hoiding
Jjobs of varying similarity to their training is entered in
each row, and the corresponding percentagé is also shown. s

. In the right-hand columns of Table 3, the
current regional need.for'manpower in the auto body field is
shown for each degree of job similarity. The need is shown
both in absolute termg {NEO) and in terms of a coméarison
of current'NEO with NEO from an earlier base period. The éom—
parison provides a rough indication of growth. |

& The third column measures:the penetration of

¥

auto body graduates into the labor market;fox each degree ‘of

job similarity. Thus, the 50 graduates whq are working at‘jobs

for which they were explicif.y trained indicates that the
program is moderately job related (job reiatedness ='0.5),and
that a penetration of 0.05, or 5% of the job market 150/1,000 =
0.05) has been established by the graduates. - In turn, the NEO
of l,OOO\represenfs a current regional need for auto body ‘

specialists which is not being met by the graduates of the
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E:. Using Information Outputs for First-level Targetiﬁg

o s 1 L
Declslions. Some Examples

The purpose of this secticn is to.illustrate how the measures

defined in the previous section might be used to support first-

8 .

level tatrgeting decisions. First-level targeting decisions were
defined (in Section II A) to be decisions related to specific
occuapational programs offered in a ﬁarticular region.
| A hypothetical first-level decision tree for a specifi:
Occupational program (labelled X) in a particular region
(labelled A) is shown in Figures 3 and 4. ~ (Each Figure contains
part of the tree. The figures appear on pages 76 and 77.) Fach
of the thirteen tracks shown in the figures prgsegﬁélthe Occuéa—
tional Eduéqﬁion Study Group with one or more options, or possible
courses of %étion, which are consistent with the measufement;
carri;% out(%h the constraction of the tree.

The set of option$ shown. at the bottom cf'each’track is.
not intended to be complete.. The'decision tree shown in the
figures is given as aﬁ example of® how Target;ng.System information

outputs can be applied to first-level targeting decisions, and is

not in‘ended to be definitive. For example, special circumstances

~
/

may exist in particular regions which should be considered by the

étudy Group and taken into account in choosing among possible

i

courses of actioh. In practice, the measurements and logical

operations used to construct the decision trce would be carried

/
\
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out on a digital computer and the resultsg (accompanied by
appropriate computer-generated documentation) presented to the
Study Group for evaluation (see Figure 1), -

-

1. Using measures to reduce uncertainty

Three measuremehts‘are used to characterize the séétus
of the graduates 6f occupdational program X and to reduce the
uncertainty associated with the'se}eétion of a course of action
. which m?y improve that status. .

“The measurement of j&ﬁ relatedness determines the

proportion of the graduates of program X holaing training-

related joﬁs in all regions. If,jobwfelatedness is low, occupa-
‘éional program X.could be of low gquality. - On the other hand,

low job-relatedness could.mean that the number of'tfgining-relcted
job openings is low, and that the graduates of program X are

being compelled to take jobs weakly related to their training,

in order ‘to secure employment.

: This‘tyﬁé\gf uncertainty can be'reéuced by examining
the degreé éo which the graduates of program X are penetrating
the market for strongly-related “jobs (i.e.} jobs in occupational
category X) in fegion A, ;f'program X is of low quality,
penetration.should be low. If the number of training-related

-job openings is small, penetration should be high.*

R ., . .
In all cases. special circumstances in region A may require
modification of these conclusions. A complete discussion of such
modifications is outside the scope of this discussion.
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If job-relatedness is high, a measurement of inauced
mobility can further reduce uncertainty. For'example, high job-—
relatedness and high penetration indicate that graduateé of
program A are finding ﬁraining—relqted jobs and filling the
regiénal manpower need for workers in occupational category X.
There is still a gquestion of’whether or not to e#pand the program.
A measurement qf induced mobility will determine whether graduatés
of program X are migrating to contiguous regicns to take training-
related jobs. If induced mobility is higﬂ, expansioﬂ of the
program may ‘be justified. If induced mobility is low, the pro-
gram should probably be mairntained as it is.

If job-relatedness is low, only a small proportion
of the program'!s graduates are finding trairing related jobs in
all regions{ In this case, Ehe'major unce}tainty is associated
with why job relatedness is low, and measurements of .induced

mobility will not help to reduce this uncertainty. , j
. /

In order’to proceed down the decision tree, criteria

. must be established to determine when the values obtained from

the measurements indicated on the‘};gdres are to be judged-as
high or low. In practice, these criteria will vary fiom region
to région, and will have to‘be.determined for each prograﬁ from
such factors as the region's occupational'profile, the regional
economy and the employment experiences of the program's graduates.
In addition, it may be desirable to @ivide the range of measured-

values into more than two intervals (e.g., very high, high,
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moderate, low, and Very.low, réther than just ﬁigh and low), a

. procedure which would resﬁlt in many more tracks and would
unnecessarily complicate this example. In any case, the criteria
and number of intervals chosen in practice fér éach program and
regién will be reviewed periodicaily in the‘lightgéf Targeting
System performance and adjusted if necessary. *

2, Discussion of the figqures

In each figuré,the'decision'tree begins with an
assessmént of the current fegiohal manpower nged'in occupational
catego;y ¥. This current need is measﬁred by the number of
employmént opportunities (ng{. " An estimate of future regional
manpower need is made to deter@ine wnether éhe‘NEO is_expected
to increase or decrease.* H

Since this eiémple is entirely concerﬁed with first-
;evel decisions, all mgasuremeﬁts’pf the NEO, job-relatedness,
penetration and‘induced mobility refer to the cluster of occupa-~
tions which have‘COmplete overlap witch programlx (see Section

o IIIbzd). \

The Figures will now be discussed separately..

Figure 3. . R
Figure 3 shows the set of tracks correspondihg

to an increasing need for regional manpower in occupational

»

* : .
Decisions may also be influenced by the expected rate of in-

crease 0. decrease in the NEO. The effects on decisions of the
rate of change of the NEO have not been considered in all cases.

» v
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cateéory X (increasing NéO). S
. ' : . Track 1. The increasing NEO probably calls for
the ‘introduction of program X‘into.the-region. In choosing
between a large or small program, the magnitude of the current
~NEO and the expected rate of increase of the NEO should be con-
sidered. The Targeting System can provide additional information
which may be helpful, such as the rate at which workers in - ' .
eccupation,x are migrating into.or out of the'region; Measure-
menre of inter-regional penetration would also-be useful to Py
determine the extent to which occupational graduates (of érograms'
equlvalent to program X but offered in surrountdling regions) are

‘already fllllng the ma1oower need in reglon A.

Tracks 2 and 3. Note héw the measurement pf

induced mobility is used to time the expansion of this suceees-

ful program. 1In track 2, program graduatee are finding training-
related jdge in region A" as well as in contlguoua reglons. \
Expansion of the program should be as fast as poss1ble cons1s;ent

with keeping job-relatedness high. (If job-relatedness falls,

"go ‘to track 6.)

InltraCk 3, graduates of the“prograr.are meeting
regicnal manpower requirements in region A only. Tﬂerrate of
. increase of the NEO will govern the expansion of the nrogram,'
but a decline in penetraticn would be a sensitive indicator that .

the time to begin expansion had arrived. (If penetration falls,

go to track 5.)
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Track 4. 1In this case, the majority of the
gragduates of program X are finding training-related jobs outside
of segion’A. Regional factors, such as union hiring restric-~
tions, fegional wagé scales and local living conditions, should
be checkga to establ§sh the reason. If these  local condieions
can be rectified, pesetration should rise,sharply. (If penetra-~
tioﬂArises, gé to track 3, because induced mobility should drop
if the: number of graduetes remains the same,) If the local
conditions cannot be rectified, the program should be matched
to the manpower needs of the regiohs eo which the graduates are
migrating.

Track 5. The program is probably of high quality,
but producing too few graduates to meet regioﬁai needs. The
prégraﬁ should be expanded rapidly until penetration rises.

(When penetration becomes high. go to trazk 3.)

’Track 6. ‘High penetratlon 1nd1cates that the
prOgr§; is probably of good quality, but that too many graduates
are being produced. What to do in response to this situation

depends on the rate at whlqb the NEO is 1ncreas1ng. If the NEO

is 1ncreas1nq slowly, optlon 1 may be a sens1ble course of action

" to follcw. If the NEO is increasing rapidly, increasing need

for manpower may rectify the Situation before any contraction

of the program could become effective (option 2: no action) .

-~
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In ei.ner case, if the program is effective,

. job relatedness should rise as the progran is contracted or

the NEO rises or both. However, if job refgtedness remains Léw

and penetration begins to fall off, th?p oéram needs adjustment

to improve its quality (see track 7).

" Track 7. The program is probably ineffective

and requires rapid adjustment because of the increasing NEO.

The important requirement is to improve job relatedness. The

three parts of option 1 address the problem of low job related-

ness and can be performed sequentially or simultaneously.

"Other factors" refer to such circumstances as union hiring

. . Y
restrictions or racial attitudes which may exist in the region

and restrict the ability of graduafeé to obtain trainings-

I

/,related jobs. ¢

The employer survey referred to in part b &f.*

<

. option 1 could be executed as follows:

* Draw a sample of regional emplgyers stratified by size

from the occupations-by-employers file;

5 .
¢ Ask employers in tHe sampl® to list” the skills they

raquire for the job in question, and to rank them in

£3Y

order of importance;
¢ Determine thé‘correl%tion between the number and ranking
of skills furnished by the employers, and thg number and

ranking of skills specified for the program;

4
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* Adjust the program content to increase the correlation
between the program and the specifications furnished

-

, by the employers.
) fi%ﬁre 4 | - -
};gure 4 shows the set of tasks corresponding
.to a . declining need’for regional manpower in occupatdonal category
X (declining NEO). :ﬁ'

Track é;, Since the NEO is declining, the intro-

duction of a program mayvhot be a good idea. Special circum-
stances in the regiosa may have a large effeet on the decision.
If a program is introduced, the justification for introducing
1t ‘would be stronger if induced mOblllty could be eXpected to
be shown by the program's graduates, and if there was a large .

. ’ or expandlng need for manpower in occupatlonal categofy X

within surrounding regions. This case 1llustrates the utlllty \

of having a measure of social immdbility to characterlze t]
llkellhOOd that graduates of a spec1f1ed reglonal program“W1ll
show induced mobility.

Tracks.9 and 10. The heasurement of induced

mobi l4 can be used to timé the contraotion of the successfui .
P oaramign the face of a decllnlng NEO. In track 9, high . 'c
1nduced moblllty may’ offset the declining NEO in reglon A and,
if future manpower needs are hlgh 1n contiguous regrons, may
justlfy an expans1on of the program. In either track; égfall

i

‘in job relatedness will signal the needbto contract the orogram.
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Track {l.‘ Ir this case, as in track 4, the
majority of the graduates of érogram X are finding training-
related jobs outside of region A. Regianal factors, such as
,union hiring restrictions) regional wage scales and'local living

conditions, should be-checked to establish the reason. If (

these local conditions can be rectified, penetration-should rise
. ! 7 .

sharply. (If penetration rises, go to track.lO0, because in-

S

duced mobility should drop if the number of graduates remains

- the same.) If the‘lole conditions cannot be rectified, the

program should be matched to the manpower needs of the regions
to whidh the géaduates are migrating.

Track 12. The pr&éram is probéblyAeffective and
is currentfy producing too few graéuatg& to meet regional job

w Vg

.. s . %
markgt requirements 1in occupational ca&g@ory X. However, the

.+ NEO is’declining. If the NEO is declining rapidly, option 1

Tay represent a suitable course of action. If the NEO is de-
clining slowly, a smail éxpansioﬁ of the program (option é) may
be more appropriate to satisfy the current manpower need. In\i}i
either case penetration sho&%d be watched. (If penetration
rises, go to track 10.) *
Track 13. As in track 6, high peqetration indi-
cates that the program is probably of good-quality but that too
many graduates are being produced. Since the NEO is declining,

rapid contraction of the program may be called for.-: Contraction

should be rapid enough to produce a rise in job relatedness.

v

P
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Track 14. This appears to be an ineffective  °

program in a declining job market, If the NEO is declining
slowly, %t may be_worthwhile to evalu the pfogram and to
adjust it if program objectives are not Seing met. An'improyed .
program could be of inferest to students in the region who

wish to enter occupation X. However, if the NEO is déclipipg
rapidly, the program should p;obably bé phased out. In either
case, speéial regional circumstance may have a large effect on
the decision, \\\,

For all Targeting System processes, the computer
would'furnish documentation to support the first-level decisions

adopted by the Study Group, and to provide input data for

second-level decision making processes.

"
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. - _ _F._ ABrief Look at Further System Design Tasks — — — -— =

1. First-level design tasks

. The detailed design of the first-level decision
= structure must be completed. The completion of the first-level
.decision structure will reqﬁire: ' /)‘
¢ A determination of all educgﬁional service regions

to be used fcr occupational education planning;

e A stddy of manpower new=ds and occupationaf factors

"——~fw\"

for each region in order to determine appropriace
criteria and numerical intervals for all measures
- required‘for firsf-level targeting decisions;
e The detailing of first-level decision trees and
the development of programs to.execute first-level -

.

decision trees on a computar;

P

e The specification of proccesses which the Occupa-
tional Education Study Group will use to evaluate,
the options presented to them by the Targeting
System;

|
|
* The specification of relevant options corresponding ]

to each track of the decision trees, and the speci-
fication of the output formats and docmentation
which the Study Group will find most useful in

e ’

carrying out its work.
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2. Second-level design tasks -—

. for' which there is no program offered, and so on. -

o Second-level decisions have been defined in Séétion
II A to be decisions involving the number and variety of occu-
pational programs to be offered within an educatiéna] service
region. This level oc¢ the deci§ioh structure takes account of
budggéary constraints which may limit the number of regional
occupational program offerings. Trade-off analyse§~which muég_,
be made among different candidate programs becaﬁse of budgetary
cqnstraints are performed at this lngl, aécqfaing to such

criteria as the importance of different occupations to the.

regional economy; the degree of jcb-relatedness of current

offerings to occupations for which a manpo&er heed exists but .

In addition to being presented to the Studijroup
for evaluation, first-level decision options, with supporting
= : S
documentation, serve as input data for second-level decisions

The output of the second-level dec..sion structure is a documented

H

set of alternative regional program plans for occupational =duca-
tion, and a set of recommendations for adjusting particular

regional occupational programs. The second-level decision

structure will require:

e The specification of all input information reyuired -

7

to perform trade-off analysds and other second-level

i
[ . . e

processes;
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® The development of trade-off criteria, trade-off

/‘f‘ ) ) L} L}
algorithms, and second-level decision trees;

¢ The development of programs to execute. second-

s

level decision trees on a“gomputer;

o The speéification of output forme cs and documenta-
tion for occupational educaé}ih'réyional program
lans and for the recommendatiopé to ‘be submitted

. n
to the SED Policy Group.

v

3. Third-level design tasks

A design study will be required to establish third-
level deéign specifications: This design study will address:

f’ State-wide manpower and industrial growth

; objectives;
. Staﬁe budget requirements andyconstraints;.
* The use of Targeting System information outputs
and regional occupational program plaﬁs to
generate the State Plan for the Administration
Of Occupational Education, and to ge.ierate other
documentatian required by federal and leg;slét %}ﬁ AR

tive funding sources. E C

4. Targeting on specific population cogments ’ '%

e

i
A design study will be required to determine how tiae

Targeiing System should be augmented in order to assist occupa-
tional edugcation to enhance its impact on specific segments of

’

the populétion (e.g., the handicapped, the disadvantaged),

~i$
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and to determine*the,gdupat;bnal_level (e.g., secondary, post-

éecondary, adult) .at which occupational programs should be

’

o

offered to coincide best with the needs of the regional yopuﬁations

served,
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Iv. | Other—Aéplicatidns of the

Targeting System

A. - Student Guidénce and Career Decisions
Field investigations.ccnducted'by ﬁiversiée dufiné tre .
contract period héve led to the conclusion that the principél
ingredients of guidance counseling in.oécupational education
are studént'interest’and course availability. Little (if. any) -
weight.1s given to any factoﬁs/related wufthe jop markéﬁ. |
While a sﬁbstantial'amount of job.markeﬁ information is
currentiy availagle, it is nét'easiiy coérdinéted Qith—oécupa;
tiongl progfaﬁs, not presented in a';;;ﬁér which éenders;it
'relevant for guidance applications, and ffquently not
applicable to ‘regional job markets. Consequently, this infor-
matioh is coﬁmonly ignored; The Targeting Syétem data base
zould provide regional and statewide manpower information that
/5ould be specifically-organized for use by gquidance personnel.
l éuch informétion could include employment trends for variocus
occupational categories, induced mobility patterns,:and so;on.
Guidelines could be developed to help guidance pe;sonnél
. to use this job market information effectively( For example, _ oo
~the guidelines could set forth qugeétioﬁs and directionsefor
céordinating job market information with regionul occupational

| ’ education course offerings and gene#al education requirements. ,
4
i

\_ The Targeting System could also bpe usgiﬂfgﬁgupport guidance

/ prccesses outside of «ccupational edacation. The Ta - eting .

!
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System data base contains informa&ion on segments of the popula-
' R St ekt

- L L o e

. tion in all professions as well as_ in all occupations. ' Because

" the Targeting System is based upon a hiéhly differentiated
. . {
' »

occupational coding scheme, has an annual xeporting cycle, and

can provide régional information, the bnoposed system would be

extremel; sensitive to labor -market conditions for all.pro-
\fes§ional and Qpcupa;icngl groups.’ Therefdre,‘the Systemrcould
prévide t;ﬁstwprthy infonmatiop organized to ha&efimpact upon

the selection of‘special or advanced training, the selectioh of

— a college, the selection of post-graduate training, and other
‘ eaUCatidhal decisions. - - e—————— .
° . , . . | "

! »
A .
. " B. State~-Approved Advanced Training

ﬁhe New York State Education Depértment currently provideé
/

i

|

licedses to a veriety of tommercial schools offering occupational ‘
i .. . \ ) =

training. These schools frequently advertise that they have ’ ‘

State licenses, or approva! from the New York State Education

3, . .
Department, or both. Altbouéﬁ it may not+ be feasible to make

State licensing :ontinéeﬁt upon regional labor market .conditions,
it migﬁk be possible for the State to inform such schools--and

. : 1
;beir,SQudents--of the labor market cc..ditilons which'&pply to
T X

’
- the otcupational coursés being offered. Commercial schools

i could ta encouraged to establish programs gn occ@paéiogal
. . h Y "
3

& .1
categories in which there is a verified regional heed ior man-
¢ . i

.

.t
-

power. The schocls could also be discouraged from o%fering

] .
programs in occupations for which there are very ' limitved -

I3

4
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- -employment._opportunities. ' o ) B -

‘C.. Information for Employers Thinking of Relccating Within

» New York State

The Targeting System could prcvide a variety of information
to encbufage employers to relocate within Ngw York State.
Suppoft could also be'proviaed to aid in the selection of an
appropriéte région. For example, the Targeting System could
be used to provide characteristics of regional labor forces,
regional salary data for various- occupationas groups, regiénal
mobility indices, and -other useful information.

In addition, the Targeting System's..data base could be
used to estiméte the manpower needs associated with additional
3 service; vhich will be required in a region in which a large
A employer has decided to relocate. The Targeting'System's ]
information sources can be used to determine the preseﬁt occupa-
§ tional and professional profile oﬁ the region. The impact tgat
i a new employer of, known characteristics will have og regiénal

demands for ﬂealth and other service personnel can be éstimated.
From these, data, manp.wer forecasts associated with the needs

i .
$ . .
for additional services can be made and factored into occupational

»>

education program planning:

at
-
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"D,....Utilization-of the Targeting System Data Base. by the New

York State Labor‘Department.

The Targetlng System data base would be far superlor 1n£§r

accuracy and stability to the U.S. Census, whlch is currently

the major source dk\;nformatlon on which pr-sent and future

manpower estimates are based. Many of the objectives of the
New York State Department of Labor mlght be better served '
thfough use of the more accurate and timely dataugrdvided*EQ

the Targeting System. For example, special industry studies

and employment research could be_more ea51ly carrled out. In
addition, the avallablllty of reglonal and statewrde occupatLon-

by-industty matrices could ellmlnate the need for "judgmental"

analysis and surveys which ‘are currently used to characcerize

job market conditionss,

E. Regional Population Data "

The Targeting System data base could be used to provide

population densities,‘summarized salary data, and occupational

-«

proflles for arbit rar11' defined reéions within the State. Such®

information could be used . a pasis fcr the provi-ion of various
public services. Easily .btained demographic information, uhich
can be aggregated in w..atever mannerris desirable for the project
being planned could be usead to %etermine Sites’ for schoolg,

pubiic housing projects, public hospitals and other State or

local projects.

F/142-5-00
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F. Higher Education

The approach empleyediin the design of the Targeting System
calls for the iteration of program plans based orn the results
- C
of measurements of system effectiveness” (e.g.,

job relatedness).

target offerings in certain branches of higher education, such

- System data base.

G. State Planning Efforts -

The same approach

The -Targeting.System's data base could be used as a spurce

of data for studies to determine the regional impact of State

projects.

demographic characteristics and population densities both before

and after new housing projects or new transportation systems,

A

were constructed.

structures of swurrounding regions could be assessed, and this

a1nformatz'en related to such indicators '‘as. crime rates which are

The ability t& execute ﬁbh//tudles at low cost and with

liigh precision could be of greéd

" o % .

uncertainty surrounding the expéé% d results of alternative
. l . M

courses of action contemplated by“the State.

care, ecology, and so on, possibly could be detected if modern

F/l42-5;00

The impact of these projects on lhe tax-

- available from otherjsources.

eczmeny

as engineering and the sciences, p?ﬁﬁg the present Targeting

L
:
;

For example, studies could be made of regional

’

- conseguences of programs(in housing,

34

pénetration and

11d be employed to

—

importance in reducing the

Many unforeseen

transporgation, health

L+

-
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* ’
R .

+

statl§kFcal technlq_gs were used to search for pertlnent re-—

lationships in the Targeting System's data base. Indeed; if-

the most accurate, complete and currént file of information
collected by the State government becomes available, the costs

associated with applying §ophisticated statistical approacHes

to planning studies could, be drastically reduced.

=7
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Ex"stlng Methods of Assessing Present and Future

- . o . Regional Manpower Requirements

v
.

A. The Method of Regionalizing Nationwide Manpower Requlrements

. 4 X

e The~Bureau of Labor Statistics (BLS) of the Unltea States

Department of Labor publlshes census~baqed natlon~w1de pro-

jecthLe of/ﬁanpower requlrements. These estlmaLes are given

I

forAeach oggppatlon onr the standard BLS list. The projections
. are provided for all areas of the ecbnomy/bombined and for
each of nine majqé categdries w1th1n the Standard Industrial

Classification:’ agrlculture, mlnlng, constructlon, manufacturlng,
trade, finance, eerv1ce, public utllltles and government.
/ - '

.. . Initial gross projections are based upon estimates,of' /

%\' : the gross natienal produet, civilian.emptpyment, and the size
of the armed forces. A variety of’techniques {e.g., input-.
output analyeis, regressien analysis, individual industry
e _stuéig§) and qualitat;ge_jgdg@ent'are combined to‘refine the

nation-wide data (Tomorrow's Manpower Needs, 1969). 'Major - .

' * .
. , sources of informatiort used %in the developwent of the natlon- i
. 1
’ }'i
w1de forecasts include occupatlon by 1ndustry data available i

through the Bureau of. the Census (e.g., Subject Reports, 1963) .

+

as well as a Variety‘ofyindustry and-manpower reports avdilabl--
. . ‘ i .

. - ‘

- 'I .‘-
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from other federal sources.¥*

:

These National Manpower Projections (whichcreportedfy
represent the collaborative efforts of several research
staffs at BLS, ‘and also reflect consideréﬁ}on of occ:pat;onal
outlook, labor force, industry characteristics, economic
growth, technological change; and proauctivity) frequentgy
sServe as the basis for regionalizeduménpower assessments.

In order to obtain corresponding estimates for state
and local regions, various techniques are applied to make
regional adjustments in the;data. One of the most compre-
hensive regional adjustments has .been cérried out by the

New York State Department of Labor, and is reported in the

Department's Manpower Directions (1968). Labor force, in-

dustry, and occupation projections for the entire State and
for ten major labor market divisions are presented. For
manpower and educational, planning, and other purposes, the

projections are rearranged into other regional classifications

(Manpower Planning by Region, 1970), summarized and interpreted

for other State agencies (e.g., Annual Manpower Planning Report,

1970), and supplemented by monthly employment data (e.g., —

* Other sources of information applied by the Bureau of Labor
Statistics include BLS surveys of employers, data collected by

-various- federal—regulatory agencies, and manpower—studies such —-

as Occupational Employment Patterns for 1960 and 1975, U.S.
Dept. of Labor, 1968.
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.Y. State Employment Trends) and special surveys (e.g.,

amstahas ) v, oen

MﬁhpoweriNeeds in Health Services, 1969).
The basic assumption on which regionalizations of nationmal —
projections is based are that state and local occupational ’
patterns, population growth, levels of employmernt, etc. do
not differ substantially from national trends, and that state

!
and local estimates are thus more reliable when made within

1
H

;‘ .
the context of nationwide economic and technological develop-

ments. Several manpower analysts (e.g., Wingeaid, 1969)

believe that thisiassumption is sufficiently valid for most

states, or that it provides a reasonable basis for subsequent
;judgmental analyses performed for other states.

The method of regionalizing nationwide manpower require-
ments has the cost advantage of utilizing publlshed natlonar
projections prepared with the extensive resources of the' BLS
and other federaf agencies. In‘addi%ion; the BLS provides .
staff support and a variety of other services to state labor

1= ~.departments for the regionalization of national data. However,

©

in con51ceratlon of the needs of occupatlonal educatlon, there

x-_.._-uw . o A s v —

" are some def1c1enc1es associated with the approach employed
FEI R -

by 'BLS for obtaining valid national manpower projections and

for applying these projections to obtain regional manpower

L2 oty
- - - -
- -

estimates. ' _ , R

The major source of occupational employment statistics:

_used by the BLS is the U.S. Census. The problems associated

L
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with this data source include general undercount, variable

Tmsenatem, - A 9 K arips w

factors are not always stable;guting the projection period.

response, misclassification and a variety of other problems

It

typically associated with massive surveys (see Occupational

Employment Statistics, BLS RPT. #305).

— - N

In addition to data Yalidity problems, the national

‘projections assume stable rates of economic growth, population

growth, empioyment: and technological advancement. Such

They are affected by a variety of events which cannot be
foreseen when the projectiens areJinitigg}y developed‘,‘n_v

Recent examples of such eyehts include U.S. Government

efforts to reduce inflation, persistently higher~Ehan—nprmal
unemployment rates,*and decreasing defense and aerospace
e;penditures: The resulting economic sluggishness has

already invalidated several published long-range projections.
The BLS itself warns that the larger the disparity between

the assumptions of stable growth rates and actual coﬁéIZISEQTW

the more likely it is that actual pational employment levels

Wlll dlffer 51gn1f1cantly from the projections.

— e . R,

Another set.of problems is encountered when national
projections are used for the development of manpower information

for states and smaller cegions. The national industry-by=-

-occupation mixX is not completely reflected within state and

local areas. The New York State Department of Labor noted

in the Technical Supplement to the Manpower Directions report

I3
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>

. that factors such as differing levels of technological advance-

< ’ [

e e e e mEHE T TOY T thE  same T IRdusty Th différéntTstates,"or the presénce

of administrative offices or labs in one region’ and their

‘absence in another, can cause significant variatiénsjof area

patterns within an industry. Supplemental area analysis can

resolve this problem, but properiy executed local .surveys

are costly. : s s ’
Finally, after obtaining primary experience with the

)

organization and administration of occupational educatisn in
New. York gtate,iwe concur with Scovilie's (1969) opinion that
the c;nsus‘data are of limited value to occupational education
planners because of the relatively lengthy reporting cycle

, (once in 10 years), the vagueness of the occupationél hounda-
ries in census data, and the manner in which census data are
aggregated for manpower projections. These problems in the

utilization of census data have direct impact upon tﬁe value

of manpower projections derived from census data to

occupational education planners.

1%
kS
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B.  The Method of the Employer Survey

b m

e

- ———=—»Ffield-investigation and forﬁreview.and_analysis—of;data.*“’“‘*

-3 s in e

A tradltlénal procedure for obtaining labor market infor-

mation on the- iocal ievel is to survey - area employerS“for ‘_

estimations of future manpower requirements. Area employers

would appear to be an excellent source of detailed and accurate -

1nformat10n, such information could be flexibly tomplled for

regions of different sizes. However, it has been found that
/

_Lew employers keep records of their current openings, nor can

they a&equatelyrpredict their future needs (Somers, 1968; ‘

Conference ~on-Manpower I 0] ; i i ion,

Y

1969). Some forecasts are limited to highly skilled jobs

and are usually conducted informally by personnel .departments,

/ ?

others are based on a combinétion of sales projeétians,
planned expansion of facilities, and empirically based estimates
of replacement needs. Detailed analyses of the results of

employer surveys in several cities revezl over- or*under-

Ly’

estimations for different occupatlonal categorles (Sorfers,

1968) . _

—

'y
In any type of survey work, face~to-face contact yields
“the most significaht and complate results. inmattemptlng to
obtain reasonable estimates of manpower requirements from

employers,,puch skilled manpower would be needed for extensive

¢

This effort ‘is extremely costly and time consuming. Medvin

(1967), for example, estimated that a skill survey in a large

F/142-5-00
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city might take 4 to 6 monthks or more to produce preliminary

results and would cost about 100, 000 1967 dollars. There are -

sev ral large cities w1th1n New York State, each of Wthh

would require periodic surveys to provide the data necessary

v

to keep occupational education targeted. Thus, tﬁé sgrvei‘

data resulting from this procedure would-not justify the Y

costs incurred in obtaining it.

F/142-5-00
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. C.///The Method of Persistent Openings --- - ' ) .

A

~ i

.V//4J’ An apparently less expensive method of obtaining estimates

—- -—-of local manpower requirements; (sometimes ‘labeled a short=—

« et ¢
cut approach), makes use of data on unfilled job openings.

P

These data are available from employment‘services (Medvin,

14

1967). A ' L
On a quarterly basis, lists of total job openings and

job openings which have rema%ned'uhfilledffor thirty'days

. o o .

or more are collected. Jobs which -are -judged to be hard Eoi

3

£ill because of low wages or‘poor working conditions are

removed from the list. For each ‘rémaining occupation, the

number of openings unfilleg'forl30 days ié*eQé;éégéd as a

, " percentage of the total numbgr of opeﬁjngs. ‘These percentages
are used to assess current shortages and to estimate iong-
range manpowef needs for each occubation. If th; percentage
within a given occupation remains high over seve?al quarters.
(i.e.,"if there is a high percentage of pgrsistent openings),
the occupation is considered manpower short.

"

o The next step is to use the U.S. Dept. of Labor's

Occupational Outlook Handbook -to.check national trends in

- .o

specific job categories. Finally,Aa‘lébon market analyst
P ) e - .-

interprets the results in order to determine-whether expansion
S . will occur in the occupational categories_where thefc Have .

AU

. been persistent openings.’

F/142-5-00 A-8
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. . . . I, .- ) ;
Experimentation with this technique in several large’
cities outside of New York State has produced mixed results

(Medvin, 1969). In addition, persistent openings were

¢ .

. extensively analyzeq\in New York State in the process of
assessing employment developments,and occupational outlooks

‘for Westchester and Rockland Countles (Annual Manpower

3
< 4

Plannlng Report, FY 1971-1972).

Although this method allows for flexible regionalization

in labor market assessment, its utility for occupational .

education planning is limited. The penetration of emplo¥ment

services is limiteéd ard varies by area, industry and occu-

pation. Thus, ‘the sample of "persistent openings" may not

e

always be an unbiased barometer of regional jdb market ex~
- . . .

pansion. In addition, there are many reasons why openings

at employment Egencies might persist even when there are

°

no manpower shortages. -

» Even if this method could be expected to produce valid

regional rgsultsp it could not be used independently. . The .

method only predicts rapid occupational expansion. ._It may * - .-

*

i
not be uséd to assess downward trends in manpower requirements,

%

or even slow job market expansion (whith would not necessarily

result in persistent openings at employment services).

There may also be a problem with the collectlon and

handling of the huge amountg of data asscciated with all the

- -~

<
it ] N
>
1
\o
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occupational code.
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put in tHose sectors or Industxles. Thus, & knowledge of

///’ﬂr«\,é—fﬁ output leads to a kndwledge of projected employment levels.

Awithin the economy, the model can produce indicatfons‘of the

<

Py

D. Computer. Simulation of an Input-Output Model of the'Local

Economv.

- In this method data concernlng the structure and functioning

=3 P

of the economx are aécumulated These data are then used to

]

bulld an’ input-output econom1c.model which 1nclades EH” dinter—--—
1ndustry flows of raw materials, 1ntermed1ate products, energy
and services between sectors of the economy.” The model functions

dynamlcally to reveal how input-output changes in one segment

e

of the economy effect changes in other segments.

Given the final demand upon each economic- sector of industry

total outputs required for each economic sector or industry.

The assnmptlon is made that employment levels w1th1n sectors

/w
or 1ndustr1es of the economy -are directly related to the out-

\.{ <o 4

”

Once projected employment leveills within a given industry are
known, then an appropriate industry-by-occupation matrix

(which details the occupational composltlon of each 1ndustry)

__within an economy are extremely difficult (Hamovitch & Levenson,"

.pations within specific industries. ..o

may be applled to prOJect employment levels of spec1f1c occu-

Although this technique has a solid theoretical foundation,

tracing the complex interconnections and degrees of interdependence—]

1969). The construction of the input-output table requires

% 3
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,- 4. . .- ) . ’ . . >
that records of inter-industry' transactions must be -retrieved,

compiled, and refined (Leontief' 1965). 1In addltlon, because ©

T LA

of the enormity of the computatlons assoc1ate§ %;th the» T

appllcatlon of the input-output m@del the model must neces-= ) ‘

- ‘. l ° ) ¥
- S sarlly be simutated on a large dlgltal compyter.” | -
. \ N ¢

Some applications of input-output modelrng havi been

attempted. 'The U.S. Bureau of Labor StatistiCSvhas Peen

engaged in 1nput~outpat analees of the natlonal economy a .

%

> and has used this*method along w1th others to make pro- . C e

x

. . jectlons of manpower requlrements."Watson (1970) un ders o

” ; Y . ' ‘ . ¢ ¥ ~
E took the task of developing an lnpua—output model for the ) * i
’ .o~ < o~ - i i
R state of Oregon. The ‘development of the model took a /

© ' ‘
- -

'substqntial amount of time and unlimited use of a large-
. . - _ ’ Ve

scale digital computer. The results were not completely
- , . ~ »

satisfactory but the inherent £lexibility of the model's

9 \ &
structure allows for‘lmprovement K ‘

o

[ LI A

The lnput—output model may bé applied. to the estimation
. — . & . W
j“of’regldnar‘manpower requlrements in two ways. -~ The first

approach~ls to apply %eglonal 1ndustry-by—occupatlon matrices

to the lndustry output and empioyment level data which are f

<

obtaimed frnm a national qr state level input-outputrmodel.
[ Ad B . :
/ f
However, many of the same assumptions associated with regional-

—~have te-be made+ ————

» . 3
. For example, the economic demand, outputs, and consequent”

. 1
-

A
rZe
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employment levels for partlcular’segments of the economy at .

. the natlonal or state levels would not necessarlly be replicated

¢
1 rl °

——;~~————~—ﬂ-tn~the~partleular~1ndustr1es and w1th1n the partlcular reglons ‘
. ]

- i 5 k]

Y Whlch concern occupatlonal educators.

— b I3

Alternatively, ;nput-output‘models'may be developed ﬁor

-

particular recgions. However, ConSiderable.eﬁiQIt.andﬁe39§n§e :%~ N
-, would.be‘required Corporations using inpuf-output modéls- 7 ';’ -
for a speC1f1b 1ndustry ﬁaJQ been ‘known to spend annually
‘ as much as $100‘000 and more to generate usefnl forecastlng .
) 1nformatlon (Chambers, Muli:ck & Smith, r97l) The.develop- - ’

ment 6f regional forecasting models suff1c1ently detalled to

be useful to occupatlonal education planners would -be sub-

>

stantlally more expens1ve and, more "@ifficult ‘than the corporate x

o

~

Te . applications ‘which have been reported. )
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. E. The Method of Regression on ™ ~ -’ "ors

———

-For a specified base time puvi..d, the relationships between Y
manpower requirements for particular occupations and various ”
econemic indicators are determined. These relationships are
expreseed as sﬁatisticalrcorrelaEions. 6nge established}'the
R correlations are used to project manpower requirementa. - The
R rsimplest,gase y%uiddinvolve correlatidnsrhetween a “ingle indica-

. tor and employment levels in some grodp of occupations. For

)

exampleg during the base period, the total numBer of monthly
railroad freight car loadings might be found to bear a stable

9051tlve relationship (i.e., a statlstlcally 51gn1f1cant p051tlve

.
-

- correlatlon)-to manpower regqnuirements in a Varlety of cemmerc1al
A .
occupatlons (e g., the manpower requirements have been found to
& —
. ) 1ncrease and decrease as freight car loadlngs 1ncrease and
M Y

. -

decrease). After the cgrrelatlon is established from the base

.

' pefiod the'manpower requirements.for the correlated occupa= N

- ‘ tlons may be predlcted from a knowledge of freight'car loadings. Nl

2

oL .o A Varlatlons of this technlque have ‘been used .for national

o i ©

> pro;ecbuons ‘(Tomorrow's Manpower Needs, 1969) Using a 20 year

base period (1947-66) , regression eqpatlons were developeu

<

relating industry Pmployment'with different combinations of :@

economlc indicators (e.g., real GNP, national rate of unemplgy—

ment, size of Armed Forces, c1v111an non-institutional populatlon
. \ L . - \ oo N
Laetc.). Comhlnat oné of indicators showing large and statis-

- . - 7 - . .

tically stable relationships with industry employment were

.- . . ‘ ) \ " .
. F/142-3-00 : - . / A-14
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selected as the final estimates for some of the occupational

s

categories.
Although the computations associated with the method of
regression on indicators are not difficult, the collection of:

the necessary data can be rather arduous. The method requires

o

the deft selection of economi= indicators, or substantial

L3

iterative analyses to uncover the "best" combination of indica-

tors for prediction og manpower reqguirements within specific
occupational gategories. Although some ;ork has been carried
out to establish criteria for the selection of specific economic
indicators to be uséd,in projecting manpower requir?pents ip
specific cccupations (e.é.,ATaylor, 1965}, the selection of ,
appropriate indicators remains problematical.

. In addition, there is no reason to suppose.that regression
equations based upon national or statewide data are going to

be useful for regipnal manpower predictions. Expan$ion or

contraction in national or even statewide manpower requirements

E

. ’

within-given déccupaticnal cétegories will not necessarily be
'refLéctgd in the induépry of particular regions. Thus, if tHis

method ‘is to be used, it would be necessary to develop re-

% L

, , 3 .oy ' . "
gression equations for the regions themselves.
Unfortqnételx, many of the more productive econonmic

indica;érs are either unavailable for small regions, or non-

-’
s

sehsical wheﬁﬁapglied to reglogsi For those indicators which
‘¢an be uséd,,it is fafqlesé %;kely that linear or near linear
' ' A

s LI
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relationships with manpower requirements will be obtained for

* - the base time period. Nonlinear relationships between the
5 indicators and manpower requiraments are substantially more
difficult to apply for predictive purposes.
Perhaps the most compelling criticism of the method of
regression on indicators is that yesterday's correlation dogs

not necessarily express tomorrow's relationship. Even when
pres A

. ¢ . . . .
the base time periods on which che regression equations are
formulated extend over 20 years or more, basic economic changes
may cccur to change the relationship between the indicators and

employment to a significant degree. Such changes invalidate

theirégressibn équationb. 7Moreover, as the economyrcontinues
expandihg and economic indicators therefore increase, the
indicators ine§itably attain levels which were not included in
the initial formulagion of the regression equations. It is’
thus altogether poséible that, at the;g higher levels of the
economic indicators, the relationship.with employment levels

L]
. 1s unstable or no longer linear.

JrIvey
I
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F. The Method of Planned Industrial Constfuction

- This,methoq is designed_to predict the expanded regional
Manpowef Féqguirements resulting from proﬁected’regional economic

growth+— The 'basis for the manpower proieétions are plans for
- o

¥ I 4

industrial construction (Beyon, 1966).
s ¢.In this method, data are collected éoncerning the manner
§ «:~«4h5hhicp’existing buildings within a given région are utilized,
the total number of‘employees working within the buildings, and
building sizes. These data are then analyzed to determine
building size-to-employment level ratios for different indus-
ggié§l“gnd other relevant information. National industry-by-
octipation distributions are applied to this employment-level.

dgégigé;ééfi;ate crudely the number of workers.within various
~ océupational categories wit@in the region.

Information on the projected size and function of new
buildings is gathered from plans and anncuncements of indus-
trial construction. From-this information on new building,
total employment level within them may be estimated. The
national industry-by-occupation distributions are then to
estimate the total number of workers within various occupational
categories that will. be working within the new buildings. 1In
order. to assess actuaf regional increases in manpower require-
ments, it is necessary to determine whether employees within

the new buildings are being transferred from other sites within

the region, or whether the new buildings are indicative of

F/142-5-00
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genuine regional economic expansion.

This method is potentially noncumbersome, relatively .
inexpensive and, when used in@epéndeﬁtly, very inaccurate. 1In
addition to the general problems prevfously reviewed in apply-
ing national in@ustrYLby—occupation matrices to particular

regions, there are several difficulties associatéd with using
A - , rs
construction plans as a sole regional economic indicator.

éuild;ngs are not always used.in the ways that they were in-
tended to be used, nor are they necessarily going to be fiiled
to capacity {(or any other partlcular level of building utiliza- |
tion upon which the manpower projéctions ﬁaght be based).' In
addition, the technique may not be used to estimate changes in
the mix of manpower requirements within selected regions, nor
régionél‘downtrends for jobs within occupational categories.

In modified form, the techﬁique may be used‘for first-
order approximations of labor market increases which can then

o

be augmented with other types of analyses.

>
%
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“from the United States (Parnes, iQGSYﬁ\-There have "also been 77 -

(e.g.," Farrag, 1967).

G. The Method of More Advanced Economies

The method of more advanced economies is based upon the
supposition that manpowér projections for one ‘economy may be
made by studying the antecedent manpower requirements of more
advanced economies. Thus manpower models have been constructed
for some developing~”countries by using historical eqonomic‘dafa -
examinations of the extent to.which early changés in the occupa-
tional structure of the labor force in advanced countries can

-

be used to anticipate such changes in less advanced countries

There is little supporting evidence to suggest that the
method of advanced economies could be applied for general man-
power projection purpcoses in a manner that would be useful for

6ccupationa1 education planners. This approach cannot lead to
&

systematic regionalized manpower projections across a large
~

number of occupational categories since the previous economic
conditions of one region will nearly always differ in signifi- |
cant ways from the prese.t economic conditions of the regions

for which manpower projections are required.
<

However, some of the assumptions underlying the method of

advanced economies have been used for a variety of special

.

industry studies. The impact upon manpower requirements of a

given new industry in a region might be at least analogous to s

the impact upon manpower requirements of a similar industry

F/142-5-00 s . A-19




moving into ancther region. -Taus a study of manpower effects
L in one region can provide information which may lead to man-

’ power estimates for another. To the extent that studies of

> v this type are availéble, they may be used along with other

- . information'byvoccupational education planners to determine

\ - changes in the mix of program offerings within regions in which

sy new industry is expected. ) . ‘ -

3 Yy’
« -

1y
&
3
x
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